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FIBE EXTINGUISHING APPARATUS FOE BUILDINGS. 

Illustrated in the annexed engravings will be found a 
novel and, it is believed to be, a moat efficient device for pro- 
tecting buildings of every description from fire. The inven- 
tion consists essentially in a peculiar form of tank roof, 
which may be entirely submerged through its connection 
with a system of water pipes running through the edifice, 
as illustrated in our engraving. By means also below de- 
scribed, the outer walls may be kept constantly wet by a thin 
stream of water pouring down their faces. Perforated pipes 
are laid through the 
building, in order to 
afford a supply of wa- 
ter to the different 
stories ; and finally, by 
suitable hose connec 
tions on the roof, 
streams of water may 
be thrown upon ad- 
joining structures. 

The roof arrange- 
ment is shown in Fig. 
2, and consists of a 
flat sneet metal water- 
tight covering, hav- 
ing around it a Range, 
A, within which is a 
partition, B, the two 
portions forming the 
eaves. The flange, A, 
suppoits a cornice, 
the lower edge of 
which etinds out from 
the wall for a distance 
of about an * ighth of 
an inch. Perforations 
are made in the outer 
flange, so that, when- 
ever the water in the 
gutter rises above the 
orifice?, it will escape 
and ilow down the 
walls. 

A suitable waste 
pipe, C, Fig. 1, con- 
nects with the gutter, 
and ordinarily carries 
off the water to the 
tewer ; but when it is 
de sired to cause an 
overflow through the 
perforations, as above 
noted, the shuttingofl 
of a cock, at D, ac- 
complishes the ob- 
ject. 

Under the lower 
i!oor, and inside the 
signed to placs four 
is Bhown at E, Fig. 



garding sale of rights address the inventor, Mr. John C. 
Schweizer, with Kramer Brothers, 264 and 266 Madison street, 
Chicago, 111., or Francis Probst, 51 Liberty street, New York 
city. 



Carnivorous Plants. 

In* recent number of the American Naturalist, Mrs. Mary 
Treat gives an interesting account of her observations of the 
habits of the plant known as sundew (drosera flliformis), 
which she found in July last, in Atlantic county, N. J. These 




FIBE EXTINGUISHING APPARATUS FOB BUILDINGS 



walls of the building, it is de- 
distributing mains, one of which 
1. From each corner, formed by 
their junction, rises a stand pipe, F, to and through the roof, 
terminating in a hose coupling, Fig. 2. Under the roof ho- 
rizontal pipes, G, connect the stand pipes together, and these, 
as are also the mains, E, are provided with suitable stop- 
cocks, by means of which water may be delivered at any one 
or more of the stand pipes upon the roofs, or without press- 
ure through all the pipes. One stand pipe terminates at the 
plane of the roof, and serves to conduct water therefrom ex- 
cept when flooding is desired, when a stopcock at the lower 
part of the tube is closed. At the planes of the joists of the 
several floors, the stand pipes are tapped with couplings with 
which to connect perforated pipes extendingacross the build- 
ing, for the purpose of throwing spray between the floors and 
ceilings to extinguish fires occurring therein. These spray 
tubes are provided with stop valves at each end, so that no 
water need be used unless required. 

In the center of the roof is a pipe, H, extending through 
tlie same and having hose couplings at both ends. The up- 
per extremity may be connected by a hose with one of the 
stand pipes ; and, by hose attached to its lower portion, water 
may be d eli vered at any point within the upper story. The 
stand pipes are provided with external couplings at the seve- 
ral floors, which project through the outer walls to receive 
lines of hose from fire engines, as shown in Fig. 1. 

The inventor suggests that the device will prove a valua- 
able safeguard in theaters and other buildings liable to sud- 
den conflagration. He proposes to make the sides of ^prosce- 
nium boxes, and also the railing of each balcony, of gal- 
vanized metal with perforated surfaces, so that a flow of 
water may be instantly secured, which will flood the audito- 
rium. 
Patented January 20, 1874. For further particulars re 



plants appear to be most remarkably endowed. To all the 
usual functions of plants, certain animal instincts and pro- 
pensities are added, such as the power to seize, kill, and 
suck the blood of insects, and to grasp and eat raw meat, etc. 
Our author says of the plant : It was in full bloom and 
growing as thick as it could well stand, on either side of an 
extensive cranberry plantation. This charming plant, with 
its pretty pink blossoms, together with the dew-like sub 
stance exuding from the glands (the glands surmount the 
bristles or hairs which cover the long thread-like leaves), 
was one of the most beautiful sights I ever beheld. From 




former observations I had supposed this plant caught only 
small insects, but now found I was mistaken ; great asilus 
flies were held firm prisoners, innumerable moths and but- 
terflies, many of them two inches across, were alike held 
captive till they died — the bright flowers and brilliant, glis- 
tening dew luring them on to sure death. But what is the 
use of this wholesale destruction of insect life 1 Can the 
.plants use them ? Upon examination I find that, after the 



death of the larger insects, they fall around the roots of the 
plants as if to fertilize them, but the smaller flies remain 
sticking to the leaves. 

Careful and repeated experiments during several days re- 
vealed the fact that on some days the plants work much bet- 
ter than on others. Whether it was the electrical condition 
or amount of moisture in the atmosphere is yet to be ascer- 
tained. 

I experimented with three species of these plants — d. fUi- 
formis , d. longifolia, and d. rotundifolia. 

July 11, 10 o'clock, 
a. m., I pinned some 
living flies half an inch 
from the leaves, near 
the apex, of d. fllifor- 
mis In forty minutes 
the leaves had bent per- 
ceptibly toward the flie s. 
At twelve o'clock the 
leaves had reached the 
flies, and thtir legs 
were entangled among 
the bristles and held 
fast. I then removed 
the flies three quarters 
of an Ineh further from 
the leaves. The leaves 
still remained bent 
away from the direction 
of the light toward the 
flies, but did not reach 
them at this distance. 
Whether the action of 
the flies' wings may 
have created sufficient 
force to biing the leaves 
near enough to entan- 
gle the flies, is a ques- 
tion I have not yet eat- 
isf actorilf mt&p!>in my 
own mind, for dead flies 
did not seem to have 
the same power as liv- 
ing ones. 

Fifteen minutes patt 
ten of the same dav, I 
placed bits of raw beef 
on some of the most 
vigorous leaves of d. 
longifolia. Ten minutes 
past twelve, two of 
the leaves had folded 
iround the beef, hiding 
t from sight. Half past 
eleven of the same day 
I placed living flies on 
the leaves of d. longi- 
folia. At twelve o'clock and forty-eight minutes, one of 
the leaves had folded entirely around its victim, and the 
other leaves had partially folded and the flies had ceased 
to struggle. By half past two, four leaves had each folded 
around a fly. The leaf folds from the apex to the petiole, 
after the manner of its venation. I tried mineral substan- 
ces, bits of dry chalk, magnesia, and pebbles. In twenty- 
four hours neither the leaves nor the bristles had made any 
move like clasping these articles. I wet a piece of chalk in 
water, and in less than an hour the bristles were curving 
about it, but soon unfolded again, leaving the chalk free on 
the blade of the leaf. 

The bristles around the edge of the leaf of d. rotundifolia 
are longer than on those of d. longifolia, but the leaf of the 
former does not fold around a fly as it does in the latter— 
simply the bristles curve around the object, the glands on 
the ends of the bristles touching the substance, like so many 
mouths receiving nourishment. 

Half past 10, A. M., I placed raw beef on some leaves of d. 
rotundifolia; by 1 o'clock the inner bristles were curving 
about it, and the longer bristles.on the outer edge of the leaf, 
were slowly curving upward. By 9 o'clock, in the evening, 
all the bristles of three of the most vigorous leaves were 
clasping the beef, almost hiding it from sight, while an equal- 
ly vigorous leaf made no move like clasping a bit of dry 
chalk. At 10 o'clock in the morning I placed bits of raw ap- 
ple on some of the leaves of the last named species ; by 9 
o'clock in the evening part of the bristles were clasping it, 
but not so closely as the beef. By 10 o'clock next day, twen- 
ty-four hours, nearly all the bristles were curved toward it, 
but not many of the glands were touching it. So it would 
seem that these plants are really carnivorous, that they pre 
fer and absorb animal substances through their leaves. And 
Mr. Darwin says that by pricking a point in the leaf of dro- 
sera, he can paralyze half of it, and this indicates nerves ! 
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THE SCIENTIFIC AMERICAN AS A PREVENTIVE OF 
BOILER EXPLOSIONS,— VALUE OF ITS CORRESPON- 
DENCE. 

Out readers, in their kind letters of commendation of the 
Scientific American, 'very frequently tell us that the in- 
formation they derive from its columns is of the greatest 
value to them in their several callings, and every day we 
are told that a single hint put in practice is often the means 
of making or saving considerable sums of money. Of course 
these nattering testimonials are very gratifying to ourselves, 
and we are glad to know how the money was saved or earned : 
whether, in fact, the writers measure the amount of prac 
tical information they gain in dollars and cents, and then 
are unable to think of any sum which will adequately ex 
press its value, or whether from its columns they obtain 
ideas which enable them to improve the quality of their 
work, and so derive increased incomes ; or whether, in 
some special instance, a direct gain can be traced or an 
accident avoided. Sometimes, however, a correspondent 
enlightens us, and sends an item which is not only inter- 
esting to the editor, but serves a useful purpose to others. 
A letter now before us is an excellent example in point. 

Mr. S. E. Worrell, of Worrell, Hannibal county, Mo., 
writes that he has read the Scientific American for four- 
teen years, and that he has learned more from its pages than 
during the period he attended school. In perusing a re- 
cent number, he goes on to state, his attention was attracted 
by the report of boiler inspections by the Hartford Boiler 
Insurance Company. " On glancing over the article, I re- 
membered," ha writes, "that I had not heard the escape 
of steam from our safety valve for some time. Upon going 
to the mill the next morning and on making an examination 
I found that the valve would not rise even with the steam 
gage standing at 120 pounds and the weight off the lever. 
I even had to knock the lever up with a hammer, and then 
could not get it back until the steam was entirely out of the 
boiler. I afterwards found the valve stem had become 
rusted in the cover of the valve. Our boiler is only a small, 
one, but its explosion might have caused the loss of a num- 
ber of lives and of much property." 

We congratulate our correspondent on his narrow escape 
from a probable casualty. We commend him for his care- 
ful attention to what le reads. If every mechanic, on re- 
ceiving a number of the Scientific American, would tho- 
roughly consider its suggestions, and seek to apply them t-> 
his individual case, there is no doubt but many of the dis- 
asters occurring in the use of machinery would be avoided. 
Tbe information imparted by practical men in their various 
callings in the correspondence columns of this paper is of 
great value to all classes of readers, coming, as it does, from 
the experience and observations of those willing to impart 
hints beneficial to others, expecting, in return, that others 
will communicate information of benefit to themselves. 

We would suggest that this feature of the paper may be 
made still more useful and interesting, if every subscriber 
will take the tiouble to communicate some new fact or dis- 
covery he has made, whether by accident or experiment. 

A few lines of such information from the workshop are 
frequently of more practical value than a volume of essays on 
some abstract science by the most learned author. Certain- 
ly every subscriber can furnish during the year at least one 
item of interest. This will give nearly fifty thousand facts 
from as many different sources, which would furnish, in the 
aggregate, an amount of information not otherwise attaina- 
ble- 



THE BROTHERHOOD OF LOCOMOTIVE ENGINEERS. 

Those of our readers who are familiar with the course of 
events during the strike of railroad engineers, which oc- 
curred, principally on western lines, some two months since, 
will remember that the demonstration elicited a strong let - 
ter of disapproval from Mr. Charles Wilson, Orand Chief 
Engineer of the Brotherhood of Locomotive Engineers. This 
document, which went the rounds of the public press, while 
unreservedly condemning the movement, also stated that 
such action on the part of members of the above named as- 
sociation was in direct opposition to the principles and prac- 
tices of their organization. To the opinions thus plainly ex- 
pressed, aid to the influence exerted by Mr. Wilson, the 
failure of the uprising may be in no small measure attributed ; 
and hence to his good sense, moderation, and just views is 
mainly due the prevention of imminent losses to both con- 
tending parties. It would naturally be thought that the 
men engaged in the controversy, even if rendeied somewhat 
irrational at the time by the incident excitement, would on 
sober second reflection perceive the sound reason in Mr. Wil- 
son's action ; and consequently, if they did not feel a certain 
amount of gratitude for his clear-headed advice, weuld at 
least tacitly recognize the justice in the position he had as- 
sumed. But not so the locomotive engineers. Having called 
a convention at Cleveland, Ohio, recently, they proceeded to 
arraign the course of their president. So far as we can learn 
from the reports of the meeting, the discussion was carried 
on principally by noisy individuals who had bpen foremost 
among those fomenting the past disturbance!. However 
this may be. the result of the deliberations was far from 
evidencing either the common sense or the justice of the 
delegates; for, by an almost unanimous vote of 120 to 18. the 
acts of the strikers were approved and Mr. Wilsen requested 
to resign his presidency of the order. 

The locomotive engineers of this country are as a rule an 
able and thoroughly reliable body of men. To their hands 
are entrusted immense responsibilities, and from them are 
required the exercise of an amount of skill, cool judgment, 
and, at times, absolute heroism which raise them far above 
the average mechanic. Of how uniformly they have met 
and do meet all these requirements, their past record, coupled 
with the small percentage of railway casualties yearly oc- 
curring in this country (considered in relation to those hap- 
pening elsewhere) offers abundant testimony. It is in view 
of these very facts, however, that we find ourselves at a loss 
for an explanation of the action above noted. Are we to un- 
derstand that the men to whom are hourly entrusted hundreds 
of lives and property of untold value mean deliberately to 
endorse the malicious acts of the wretches who misplaced 
switches, who shot workmen down at their posts, who disa- 
bled machinery, and committed other wilful and malicious 
crimes against not merely their employers, but against the en- 
tire community ? If such be tht inference, (and we can 
form no other from the strong evidence of the vote, on the 
one hand and tbe letter which gave rise to the convention,on 
the other), then the Brotherhood of Locomotive Engineers 
as it now stands has as an organization manifestly survived 
its time of usefulness, and the sooner it disappears from the 
public gaze the better. It has sunk down to the level of 
those who perpetually seek to promote disorder by the thread- 
bare arguments of eternal antagonism between employer and 
employed, and to have submitted itself to the leadership of 
the violent extremists who somehow contrive to creep into 
the counsels of nearly every trade organization. 

Mr. Wilson, we understand, proposes to appeal to the 
Brotherhood as a whole.against the action of their delegates, 
and invites such members as do not acquiesce in the course of 
the latter, to join him in forming a new society on the old 
basis, as expressed in the letter referred to in the beginning. 
We trust that this invitation will meet with a cordial response 
from every right-minded man in the Brotherhood ; and that 
for their ownsakes, if only to relieve their reputations from 
the slur which the convention has cast upon them, the large 
majority of the members will hasten to repudiate the dis- 
graceful vote of their representatives. 



THE MARVELS OF MECHANICS. 

During the last siege of Paris, the inhabitants from time 
fo time effected communication with their friends beyond 
the German investing lines by means of carrier pigeons. In 
fact, a regular pigeon post was organized, having one of its 
receiving stations in London. Here the written messages 
for Paris were received, and, by photography, reduced to 
microscopic size, each letter being reduced so small as to be 
invisible to the eye except as a speck. Some two thousand 
of these specks were then printed on bits of tissue paper 
about an inch and a half square, which was rolled and 
carefully attached to one of the tail feathers of the pigeon. 
On the ariival of the bird in Paris, the postal officials 
placed the paper under the microscope, which enlarged the 
several specks into readable communications, which were 
duly copied in writing and delivered to the persons to whom 
they were addressed. The total postage received for the 
transmission of one of those tiny bits of paper frequently 
amounted to two thousand dollars. 

Small as this photo writing seems, it has been surpassed 
by mechanism. In a recent number of the Lews, Dr. J. J. 
Woodward, U. S. A., gives an enlarged photograph of mi- 
croscopic writing done by machinery on glass, by means of a 
diamond, executed by Mr. William Webb, of London. The 
writing consists of the Lord's Prayer, which is written upon 
glass, within a space equal to one two hundred and ninety 
fourth part of an inch in length by one four hundred and 
fortieth part of an inch in width, or a space perhaps equal to 
the dot in this letter i. The photograph given by Dr. 
Woodward shows this dot of writing enlarged so as to oc- 



cupy a space of about two inches long by one and a half 
inches broad. All the words are brought legibly out on the 
photograph, the total number of letters being 227 ; and such 
is the exceeding fineness of the original writing that 29,431,- 
458 letters written in the same way would only cover one 
square inch of glass surface. The combined Bible anil New 
Testament contain in all 3,566,480 letters ; hence it would be 
possible for Mr. Webb to write the entire contents of more 
than eight bibles within the space of one square inch. Two 
specimen plates containing the microscopic writing above 
alluded to have been supplied by Mr. Webb for the United 
States Museum at Washington. Their cost was fifty dollars 
each. 

The Webb machine, however, does not equal, in the fine- 
ness of its writing or perfection, the prior instrument of Mr. 
N. Peters, a wealthy banker of London, who, as long ago 
as 1855, was able to write nearly three times finer than Webb. 
So perfect was the Peters machine that it was competent to 
engrave the entire contents of the Bible and New Testament 
twenty-two times over within the space of a single square 
inch. 



METR0L06ICAL SCIENCE. 

The American Metrological Society, the first session of 
which was held during December last in this city, forwards 
us a copy of its constitution and by-laws, in which the ob- 
jects of the association are fully set forth. These, briefly, 
are to improve the system of weights, measures, and mon- 
eys at present existing among men, and to bring the same as 
far as practicable into relations of simple commensurability 
to each other. The universal adoption of common units of 
measure for the expression of quantities which require to be 
stated in presenting the results of physical observations or 
investigation, and for which the ordinary systems of metro- 
logy do not provide, is also to be advocated, and it will be 
the effort of the society to secure, in regard to the denomi- 
nominations of weight, measure, and money, the acceptance 
of the decimal system. 

President Barnard, of Columbia College, has been elected 
President, and the names of several well-known scientific 
gentlemen, including Professors Hilgard, Newton, Cooke, 
Elliot, and Thurston are among the officers and council. 
The association has already begun its labors and has pre- 
pared two memorials to Congress which are now open for 
signatures of all persons interested in their objects. In 
1866, Congress legalized the use of metric denominations, and 
in the recent coinage act the weights of all silver coins of 
the United States, except the trade dollar, are thus set 
forth. The first memorial prays that means be taken by 
suitable legislation to introduce the metric system more di- 
rectly into, while not interfering with, the general busi- 
ness of the people. The passage of laws is urged, rendering 
the system obligatory to the Post Office Department ; in re- 
ports of public works conducted under authority of the Fed- 
eral Government ; in all statistical or other documents in- 
volving statements of quantities, issued under similar sanc- 
tion ; and in the estimation and computation of custom du- 
ties of the United States. 

The second memorial refers to the legal weights of our 
gold coinage, and asks that the pure gold contained in the 
dollars shall be exactly one gramme and a half. The Engi- 
neering and Mining Journal, in commenting on the subject, 
adds that it is only necessary that the fineness of standard 
gold should be everywhere nine tenths (as it is everywhere 
already, except in Great Britain), that the weight of pure 
gold in coins should be given on the coins in metrical units, 
and that the mints of civilized countiies should do honest 
work: when the immediate results would be that the gold 
coins of nations adhering to tbe plan could safely be made 
legal tender in exact proportion to their weight. 

The gramme of pure gold would thus become the world's 
unit of money, and the problem of an international coinage 
thus quickly and easily settled. 



THE DETROIT RIVER TUNNEL. 

An interesting history of the attempted construction of the 
tunnel under the Detroit river, between Detroit and Wind- 
sor, on the Canada shore, is given in a paper read by Mr. E. 
S. Chesborough, C. E., at the last annual convention, and 
published in the Transactions, of the American Society of 
Civil Engineers. Up to July, 1872, it seems that tbe pros- 
pects of the work were quite favorable; but in the latter 
part of that month, when excavation at the Windsor end 
had progressed about 250 feet through hard ground, a sud- 
den irruDtion of sand and water occurred, which threatened 
to fill the tunnel out to the sump and choke the pumps. 
Three bulkheads were built, each nearer the shaft, and the 
last one quite close to the same, before a successful stand 
was made. After a delay of several days, operations were 
resumed ; but hardly had thirty feet of new tunnel been 
made when another irruption ensued, and again bulkheads 
were resorted to. After beginning once more, a third bieak 
followed, and finally a fourth, when the contractors, finding 
that the work was costing four times the price they re- 
ceived for it, determined to make a lift shaft at the end of 
the drift on the Windsor side and start a new drift 10 feet 
higher than that of the drainage tunnel. This was done ; 
but the irruptions again appeared, coming from the hot- 
torn instead of the top of the excavation, there being a vein 
of sand at the level of the top of the lower drift. Filially, 
after advancing 370 feet from the shore shaft, it was decided 
to abandon progress in that direction. 

On the Detroit side, other difficulties were being encoun- 
tered. At 1 ,180 feet from the shaft, the ventilating appara- 
tus proved inadequate and two of the workmen were killed. 
At 1,220 feet (new machinery having been established) the 
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influx of water became so great as to require more power- 
ful pumping engines, and then the contractors, discouraged, 
sought and received permission to relinquish the work. 

Then the directors attempted to continue on the Windsor 
end by means of two parallel trial drifts, and to begin a 
second one at the shore shaft, at a level 10 feet above the 
grade of the drainage tunnel, leaving the latter to be used 
as a sand holder in case of further irruption, the idea being 
that, in either one or the other drift, some progress might 
be made. Experience, it seems, had shown that a stream 
of sand and water flowing into the tunnel at one point 
would never be accompanied by a troublesome one flowing 
in at another. It is unnecessary to enter into the details 
of the last effort. The actual advance in new ground during 
the last two months was only 64 feet, and the cost about 
$7,500, or more than di times the contract price, and the 
director?, in turn dieconraged, abandoned the enterprize. 

Mr. Chesborough answers various cri'.icisms on the mode 
of carrying on the work, and states reasons why the orifices 
through which the irruptions occurred could not be stopped. 
A shield, he remarks, could not be used to advantage, nor 
could success have been assured by the pneumatic process. 
The causes of the irruption were springs and water courses, 
having their source li,0 feet higher than the tunnel, and 
much above the level of tide water. Mr. McAlpine notes a 
similar case in the building of the dry docks at Brooklyn, 
N. Y. , where fresh water came in with a head of 50 feet 
higher than that of the salt water. The water entering at 
Detroit was sulphur water, and without doubt owed its ori- 
gin to Sulphur Springs at Sandwich, below Detroit, where 
the level rises fioin 30 to 40 feet above that of the river. 



A HILL OF SULPHUR. 
One of the most remarkable deposits of native sulphur, as 
yet discovered, is a great hill composed of the almost pure 
article, found some two years ago at a distance of thirty 
milos south of the Union Pacific Railway and nine hundred 
miles west of-Omaha. This marvelous deposit is found to 
consist almost wholly of sulphur, containing only 15 per 
cent of impurities. The best deposits heretofore available 
are those found in Sicily. The principal supplies for the 
manufacture of sulphuric acid come from there ; ihe deposits 
contain 35 per cent of impurities and 65 per cent of sulphur. 
Our western sulphur hill, therefore, is much the most valua- 
ble, and promises to become ero long of great importance to 
the country. 

—-*• < m 

THE LAUNCH OF THE CITY OF PEKING. 

The country has good cause for self-congratulation in the 
efforts which our prominent shipbuilders and capitalists are 
putting forth to regain the commerce which, during the war, 
passed from under our flag. Another great vessel has been 
launched, one of the largest ships ever constructed, save the 
Great Eastern, which is to form part of the Pacific Mail 
steamship line; a second vessel of similar proportions is on 
the stocks, and the same builders, we learn, are maturing 
plans for a line of European steamers. The City of Peking, 
which was recently successfully launched at Chester.Pa., was 
constructed by the Delaware River Iron Shipbuilding and 
Engine Works, of which Mr. John Roach is President.and is 
without doubt one of the most magnificent vessels, in 
construction, form, and fittings, ever built. Her length is 
420 feet, beam 47 feet 4 inches, and tunnage 6,000 tuns. She 
has compound engines of 4,500 horse power, and a Hirsch 
four bladed screw 20 feet 3 inches in diameter. There are 
four decks, with accommodations for 2,000 passengers, fitted 
up in almost palatial etyle. No improvement in interior con- 
veniences has been omitted ; the machinery,soon to be inserted, 
is said to be a masterpiece of workmanship. 

The ship is entirely of iron, five million pounds of the 
metal being UBed in her hull. She has four masts, three of 
which are of iron and are used as ventilators.and she spreads 
33,000 square feet of canvas. Her estimated consumption of 
coal under her ten boilers is estimated at between fifty and 
sixty tuns per twenty four hours, and her speed will be 
about fifteen and a half knots. 

The ceremony of launching was made the occasion of a 
holiday in Chester, and the town was thronged with visitors 
from New York, Philadelphia, and Washington. Large 
numbers of prominent men were present, including senators, 
representatives, chiefs of bureaus and other government 
officials. The ship, as the last shore was removed, glided 
into the water in splendid style, and was duly christened by 
the daughter of the builder, breaking the traditional bottle 
of wine over the bows. Speeches were afterwards made by 
Stnators Cameron and Bogy, and by Mr. Roach, the latter 
gentleman detailiog the operations of the company since its 
formation two years ago. The City of Peking will be com- 
manded by Captain Jeffersqn Maury, and will shortly be. 
brought to this city to receive her machinery at the Morgan 
Iron Works. 



, THE CHARACTER OF METALS AS EXHIBITED BY 
THEIR FRACTURE. 

BT PROFESSOR B. H. THUBSTON. 

In an article published in the Scientific American of 
January 17*, a series of finely executed engravings illustrated 
the value of an inspection of the fractured surfaces of test 
pieces of metals broken by torsion as a means of judging of 
their character. 

During the research there referred to, of which the results 
are given at length in a paper now in course of publication 
by the American Society of Civil Engineers, in the " Trans- 
actions " of that societyf, the effect of various changes of 

•Testing ttie quality of Iron, steel, and other metals without special ap- 
paratus. 
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condition, in production of alteration in the characteristics 
of fracture, has been found to present an interesting and 
useful study. 

Referring to that article, the reader will observe the 
marked difference between numbers 16 and 22 as exhibiting 
the effect of a difference in thoroughness of working, the 
former being a good iron badly worked, and the latter being 
the most perfectly worked piece of iron which has ever come 
under the observation of the writer. Nos. 23 and 30 show 
the difference between a cast iron highly charged with carbon 
and a specimen containing a minimum percentage, while 
still other illustrations exhibit the low steels 58, 68, 71, con- 
taining only iron and a low portion of carbon, and the mal- 
leableized cast irons, 33,35, which are steels which retain 
the impurities of cast iron, and are somewhat irregular in 
structure. 

The effect of cold upon the properties of iron has been but 
little understood. One party of experimenters claim to have 
proven an increase, others a decrease, of strength with de- 
crease of temperature. In a paper, originally prepared for 
the Iron Age* and since republished by several other periodi- 
cals,! the writer collated such information, as then existed, 
from both scientific and engineering authorities, which 
showed that the general effect of low temperature seemed to 
be a decrease in power of resisting blows and an increase in 
power of resisting a steady strain, these seemingly contra- 
dictory effects being the consequence of increased tenacity 
accompanied by a simultaneous and yet greater decrease of 
ductility. Subsequent experiments by the writer, with the 
autographic testing machine designed by him for the 
Stevens Institute of Technology, in which errors of observa- 
tion are avoided by so arranging the apparatus that the speci- 
men tested shall write legibly its own story, have to some 
extent confirmed those deductions, but have revealed some 
reversals of the rule and have indicated that good materials 
are better in both respects at temperatures not far removed 
from zero. 

The paper referred to was called forth by the request of 
the editor of the paper in which it first appeared, to whom 
Mr. Oliver Williams had forwarded a specimen of metal 
which had been broken at one point at a temperature of 75° 
Fah., and at another place when at a temperature of 20°. 
This specimen was afterwards placed in the cabinet of metals 
and minerals, in the lecture room of the writer, at the 
Stevens Institute of Technology. The method of fracture is 
stated to have been precisely the same in each gase. The 
difference in appearance is very remarkable. The fracture 
at 70° is a strikingly perfect illustration of the fibrous, as 
that at 20° is of the granular, fracture. 

Judging from general experience, I should be inclined to 
consider this iron far less reliable in cold than in warm 
weather. Careful experiment, however, is daily convincing 
engineers that the distinction, here go well shown, is a far 
less reliable indication of the strength and ductility of iron 
than was formerly supposed. 

A kind of fracture which is probably always indicative of 
brittleness is generally, and possibly correctly, termed crys- 
taline. It is supposed to be produced by a long continued 
succession of shocks, which, straining the metal to the elastic 
limit, permit the crystaline grouping of molecules to take 
place. Dr. Percy, the leading metallurgical authority of the 
world, seems to have been fully convinced of the possibility 
of the formation, in this way, of true crystals ; but direct ex- 
periment is still desirable to fully determine it. A singular 
instance of this peculiar molecular action recently occurred 
at the Morgan Iron Works, New York. While a powerful 
steam hammer was at work upon the red hot end of a very 
large shaft, originally designed for the engines of a large 
naval steamer, a piece of the opposite end .which was cold, and 
which was supposed to be strong enough to transmit several 
thousand horse power, dropped off. This was an extraordi- 
nary event, but not unprecedented. In all such instances, 
the fracture seems to follow a plane passing through a com- 
paratively sharp angle at the side of a collar or at the end of 
a journal. 

The effect of cold is not always observable, particularly 
with ductile iron.of which two specimens were tested, one, at 
10° Fah., and the other at 70° Fah. The metal was a cheap 
grade of wrought iron, quite coldshort, and very irregular. 
Two specimens from the same bar of good tool steel, were 
also tested, one having been broken at 18°Fah.,and theother 
at 70°. 

The purest irons and low steels, and even the shear steels, 
do not usually show a change in form of fracture with 
change of temperature. At all temperatures likely to be ex- 
perienced in this latitude, at least, they are equally re- 
liable. 

Two specimens of copper were also tested. The first was 
cast in dry sand and broken at 10° Fah. , the second was cast in 
greea sand and broken at 70°. The beautiful crystaline 
structure of the former is apparently due, principally, to low 
temperature. The unsound structure of the latter is the 
consequence of using a damp mold, and exhibits the advisa- 
bility of using dry sand whenever possible. The two are 
very characteristic specimens. Copper is strongest at low tern 
peratures and seems to lose none of its ductility. Forged 
specimens of copper, in all but color, resemble, when frac- 
tured, the toughest and most ductile kinds of iron. 

The wonderful difference in properties of steel, under dif- 
ferent methods of treatment, is shown by two specimens 
from the same bar of fine cast steel. The first has been care- 
fully annealed, the second as thoroughly hardened. The 
close resemblance of the former to the low steels, shown in 



the former communication, was at once noticed. It does not 
appear like a true steel, not having even the faintest resem- 
blance to the hardened specimen, which presents the uneven 
fracture and fine grain characteristic of the best tool steels. 

Still another illustration of a peculiar modification of iron 
produced by special methods of treatment is seen in a piece 
of iron which had been subjected to the process of cold roll- 
ing. The effect of this action is to produce a marked in- 
crease of strength and of elasticity. In precisely what way 
this effect was produced was long a disputed point. No change 
of density had been detected, and some of the most talented 
and distinguished scientific men and engineers who had occa- 
sion to examine this singular material, as members of the 
International Jury at the Vienna Exhibition, found it exceed- 
ingly difficult to credit the claims made for it, although sus- 
tained by reports of experiments made upon it by well known 
authorities at home and abroad. 

It has lately been shown by the 1 writer that the effect of 
cold rolling is to render the iron more perfectly homogeneous 
and to produce such a disposition of internal strains as to 
greatly increase its elastic resistance.* 

The thready appearance of the side of the broken speci- 
mens, and the toughness and compactness, of which good 
evidence is seen by an inspection of the end of the test piece, 
are the peculiar characteristics of this material. Those of 
the readers of the Scientific American who have occasion 
to adopt the method of testing metals, described in the issue 
of January 17, will be interested in learning the effect of 
varying the proportions of copper, tin, and zinc, in brorze, 
brass, and other compositions. 

An alloy often parts copper to one pait tin has two thirds 
the strength of iron and about one half its ductility. Such a 
metal is very valuable wherever strength and toughness are 
required in a cast metal. An increased proportion of tin 
produces increased hardnees and a loss of ductility. Sixty, 
nine parts copper to thirty-one parts tin is an alloy which is 
very hard and as brittle as glass. Increasing the proportion 
of copper gives greater ductility at the expense of strength, 
and castings become liable to unsoundness. 

Zinc is a brittle metal of crystaline structure, and vastly 
different from tin. Yet an alloy of zinc and copper may be 
made of considerable strength and of great ductility, as Is the 
case with wire brass where the proportions are about two of 
copper to one of zinc.and with an unusually beautiful special 
grade of brass made at the Stevens Institute. This specimen 
exhibits characteristics common to all the more ductile alloys 
as well as of the metal tin. The curious, irregularly wavy 
appearance of the exterior,and the half fibrous, half granu* 
lar fracture, are seen in gun metal, soft brass, oroide, phos- 
phor bronze, and many other alloys which have been tested. 
Metal workers often make a free working and fine looking 
alloy by uniting copper, tin, and zinc. For some purposes 
such a mixture is well adapted, but it often happens that, 
without suspecting it, the workman seriously injures his ma- 
terial by adding,for appearance sake, zinc to a bronze in pro- 
portions seemingly too small to effect its mechanical pro- 
perties. 

The writer has found the addition of but a fraction over 
one per cent of lead, to a good brass, to reduce its strength 
nearly a half, and to cause a corresponding loss of ductility, 
thus making it but about one fourth as valuable in resisting 
blows as the clean alloy. 

A good bronze, containing about ten of copper to one of 
tin, to which less than three per cent of zinc was added, was 
also tested in comparison with a brass in which lead was 
thus a component. The former is a metal of fine looking 
exterior, works well and takes a good polish. Its strength 
is slightly increased by the addition of the zinc, but its duc- 
tility is hardly a sixth that of the pure copper and tin alloy. 
The fracture shows this change to the eye with unmietakea- 
ble clearness. Instead of the toughness and extensibility 
shown so plainly in the specimen with lead in it, is exhibited 
a ragged, dull, irregular break like cast iron. 

Such experiments as these are exceedingly instructive; 
and every worker in metals, every iron and brass founder, 
would find himself well repaid for time expende<l in such re- 
searches by the discovery of the mixtures best fitted for his 
work; and if each were to make public the results of his 
work, whenever evidently important, he would benefit the 
world without loss to himself. 



* Iron Ape, June, 1873. 

~t Van jfontrdnd's Engineering Maga&lne July 1873; Journal of the Frank' 
tin Institute., September, October, 1873 ; London Iron, January 1871, etc, 



Dr. Arnott. 

The decease is announced of the celebrated Dr. Neil Arnott, 
at the advanced age of eighty-five years. He was not only 
a physician of eminence, but an author, a scientist, and an 
inventor. His " Elements of Physics," published in 1827, 
was largely circulated, and greatly promoted the study of 
the sciences. His researches upon warming and ventilation, 
and his inventions of stoves and ventilators, have greatly 
added to human comfort, and have led the way to various 
other impoitant discoveries. Dr. Arnott was the recipient of 
many honors, and no one more justly deserved them. His 
life was a most useful one. 



TO NEW SUBSCRIBERS. 

It has been our custom to commence at the beginning of 
the year, all subscriptions received previous to the first of 
April, and to send the back numbers from the first of 
January. Hereafter the paper will be sent from the date of 
receipt of subscription ; but to those who wish them, the back 
numbers from the commencement of |the volume will be 
furnished, and the subscription dated from the first of the 
year. 



•Trans. Am. Soc. C, K., March, 1874. 
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THE PAL.EOTHEBIUM MAGNUM. 

The palseontological collection of the French Museum of 
Natural History has recently been enriched with a new fos 
Ml of the highest scientific interest. It is an entire skeleton 
of the palceotherium magnum,fo\inA incrusted in the quarries 
of Vitry-sur Seine. Our engraving is reproduced from a 
photograph taken in the galleries of the exca- 
vations by means of the electric light. 

The animal was first described by Cuvier, 
and was a mammif er, now entirely extinct and 
indeed without any actual representative among 
existing creatures. At one period its species 
was extremely abundant. Modern geologists 
classify it with the rhinoceros, the tapir and 
the horse ; but their views have heretofore been 
based only on the detached bones, which have 
become common objects in almost every collec- 
tion. The examination of the complete skele- 
ton, now for the first time discovered entire, 
shows that even Cuvier was wrong in ascribing 
to the animal the proportions and conformation 
of the tapir. So far from being massive and 
heavy in build, as has been supposed, the 
palseotherium was a light.gracef ul animal, with 
a neck longer than that of the horse and closely 
resembling in external form that of the llama. 
Three toes are counted on each foot, and there 
is a snout or rudiment of a trunk. The femur 
has a third trochanter. The dentary system is 
composed of six incisors, four canines and four- 
teen molars, the last being analogous to the 
similar teeth of the rhinoceros. The hight of 
the animal was a little less than that of the 
medium horse. It was herbivorous, and ex- 
isted in vast herds during the middle of the 
eocene period, as its remains are found in gyp- 
sum and equivalent rocks formed during that 
stage of th« world's history. 



heavy rubber, B, let into hard wood pieces, A, and securely 
fastened, thus forming an arch in the center, as will be seen 
from the sectional view, Fig. 2. When the threshold is in 
place, the rubber arch presses gently on the bottom of the 
door (dotted lines, Fig. 2) ; when closed, across the whole 
width, entirely excluding, it is claimed, rain, cold, dust, etc. 



Galvanic Electricity. 

Put a rod of amalgamated zinc in a glass cell 
filled with dilute acid, and it will be seen that 
the apparent action is limited to the gradual 
production of a few bubbles of gas. On pla- 
cing this copper wire in the cell beside the zinc, 
there is no change until I allow the two metals 
to touch, when you see torrents of bubbles are 
evolved from the surface of the copper wire. 
On substituting platinum or silver for the cop- 
per we get a similar effect, and that whether we 
join the metals within the liquid or at a point 
exterior to it. Thus, if I join the copper wire to this gal- 
vanometer, and connect the other end of the coil with the 
zinc rod, you see that the magnetic needle is deflected as 
long as contact continues; but immediately on breaking the 
circuit, the action on the needle and the evolution of bubbles 
cease instantly. Such an arrangement of two metals, in a 
liquid capable of acting on one of them, is called a galvanic 
battery, and by means of it, in connection with a very deli- 
cate galvanometer on the other side of the Atlantic, we are 
able to send telegraphic signals across the ocean. 

From the fact that the bubbles of gas are given off from 
the surface of the copper, we might suppose that it was that 
metal which was acted on ; but if we were to weigh them, we 
should find that it was the zinc which had lost weight, while 
the copper remained quite unacted on. The dissolved metal 
is known as the positive, and the unacted metal as the nega- 
tive ; in fact, there is less tendency to solution on the part of 
the copper when connected with the zinc than in the absence 
of the lattur metal, which, on the other hand, is far more ra- 
pidly dissolved than it would be alone. — Lecture by A. H. 
Allen, F.G.8. 
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IMPROVED ADJUSTABLE THRESHOLD. 
Prolific causes of cold feet, consequent colds, and soiled 
carpets, are cracks under doors, between the bottom and the 




threshold. As a remedy for this trouble, a very simple de- 
vice has been suggested, and has, as we are informed by the 
manufacturers, been in use for some four years past in Chi- 
cago, with perfect success. It consists, simply, of a strip of 



The device is said to be very durable, and to outwear wooden 
thresholds. It cannot get out of order and is easily swept over. 
We learn that it is now being introduced in other sections 
of the country for the first time, and is meeting with ready 
application. Further particulars regarding sale of rights 
(State or county) can be obtained by addressing Wilson, 
Peirce, & Co., 182 Clark street, Chicago, 111. 

-»-■>■ m. 

Tooth-edged Cutting Scissors. 

Dr. B. W. Richardson says : I have recently had construct 
ed for my use a pair of tooth- edged cutting scissors, on the 




ass 



plan shown in the diagram. The scissors are of the ordinary 
construction, in all respects, except in the cutting edge. The 
cutting edge of each blade, instead of being even and sharp, 
is divided into finely pointed teeth, each tooth being directed 
with a slight inclination towards the handle of the scissors. 
When the blades meet, the teeth cross each other ; and as 
they pierce any structure that may lie between them, they 
crush also, between their surfaces. 

If a piece of moderately firm substance be placed between 
the blades — a piece of paper or thin card, for example — the 
scissors perforate it in a series of perforations resembling 
what is seen in the postage stamp ; that is to say, they do 
not cut clean through the substance, so as to leave it in two 
distinct parts at once. A little lateral or half -rotating move- 
ment of the closed blades is, however, sufficient to tear 
through the still connected lines of substance and to complete 
the separation. The same occurs if the substance placed be- 
tween the blades be a portion of soft animal structure, only 
that more force is required in the lateral or rotating move- 
ment to cause complete separation. The parts punctured are 
crushed between the teeth, and are separated by the twist or 
torsion. 

I find these scissors useful in dividing, directly and quick- 
ly, structures in which there are many minute blood ves- 
sels, and which, when divided by the knife, bleed freely. 
These toothed scissors, as they can be made at one and the 
same time to pierce, crush, and twist, control bleeding re- 
markably. 

I have put the scissors to a good test in a case of epulis. 
The tumor was increasing rapidly, and three teeth were in- 
volved in it. It was very vascular, had a broad base, and 
might, at first sight, have been taken for a malignant rather 
than for a fiberous tumor. The three teeth being extracted, 
I found I could get a deep grasp of the tumor between the 
blades of the scissors. I carried the teeth of the scissors 
well through the base of the tumor, crushing some portion 
of bone in the way, and gently and easily twisted the mass 
off, and lifted it away upon the blades without the loss of any 
blood whatever. The healing in this case was rapid and good. 
— Medical Times and Gazette. 



Iron Columns. 

At a recent meeting of the members of the London Archi- 
tectural Association, Mr. Richard Moreland, C.E., read an 
important paper on " Iron Construction," in which he said 
that, with regard to cast iron pillars in long columns, the 
tranverse section had two duties to perform, namely, to sup- 
port the load and to resist flexure, so that only one 
half of the strength of the pillar could be consi- 
dered available for the resistance to crushing, and 
the other half for the resistance to flexure. In 
other words, one half was in compression and the 
other half in tension ; and this was precisely the 
condition in which a girder was in ; or it might 
be taken as a question of leverage, the length of 
one end being the diameter of the pillar, and the 
other half length of the column ; but in the case 
where the pillar was large in comparison to its 
length, then the whole of the material must be 
taken to resist the compression of a considerable 
portion of its crushing strength. The working 
load on pillars should not exceed one tenth to one 
sixth of their breaking, and, under ordinary cir- 
cumstances, should not exceed 25 diameters. Spe- 
cial care should be taken when the pillar was sub- 
ject to transverse strains, where heavy goods of 
unstable form were piled against them, as a con- 
siderable strain might be produced from this cause ; 
and also in the event of blows from rolling goods 
or other causes. Pillars in juxtaposition to brick 
walls took the whole load when they were strong 
enough to bear it; but masonry served to stiffen 
the pillar if secured to it ; and if the wall was 
built in cement, and of considerable thickness in 
comparison to the iron pillars, they then poseibly 
might assist each other. In cases where the brick- 
work was liable to be compressed, and the pillar 
unequal to its load, then obviously nearly the 
whole weight must be discharged on the pillar : 
but care must be taken, as possibly intense com- 
pression might take place at the base of the pil- 
lar. The basis should be as level as possible. 
Short columns under crushing force were deformed 
by pyramid wedges forming at the ends and for- 
cing out wedges at the, sides ; this was also seen in 
the crushing of stone and other solid ro. a terials. 
For various forms and sections of pillars, and 
also of different lengths, the strength of the ma- 
terial would vary considerably under the diverse 
conditions in which it was placed. For small pro- 
portions of length to diameter, cast iron was the 
strongest material, but its strength diminished , as 
the proportion of length to diameter increased, faster than 
wrought iron; and, in comparison of solid square or wrought 
iron pillars with solid round cast iron pillars beyond twenty- 
six and a half diameters, wrought iron wn stronger. For 
ordinary work no cast iron columns should exceed twenty- 
seven diameters. The elasticity of cast iron was twico as 
great as that of wrought iron. The strength of girders to 
resist resilience was proportional to the weight of the beam, 
irrespective of the length, so that a beam twice the weight 
or twice the length would take twice the load to produce the 
same deflection. Rolled girders were only economical up to 
a given size and weight. 



PATENT BOTTLE. 
Mr. Benjamin C. Odell. of Kingston, N. Y., is the inven- 
tor of the novel style of bottle represented in the annexed 
illustration. The object is to separate, within the same bot- 
tle, two kinds of liquid, which can be separately removed, 
and this is effected by arranging a partition to form two com- 
partments, each of which has its own discharge or spout. 
It is a handy device for invalids traveling, as medicine might 
be carried in the smaller division and water in the larger, 
while a cup,similar to the kind generally accompanying "pock- 
et pistols," might be fitted over the bottom. Any number 
of partitions may be placed in the bottle, with a correspond- 
ing number of spouts. Thus arranged.it might prove valu 




able to physicians, by affording them the means of carrying 
quantities of several remedies in a single pocket receptacle. 

m if i m 

THE maximum cost of transporting railway freight, last 
year, between New York and Chicago, was 7 mills per tun 
per mile. The total cost of moving freight by canal (horse 
power being used for towage) is 5 mills per tun per mile. 
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IMPEOVED ADJUSTABLE SCAFFOLD. 

Painters and other mechanics, who have frequent occasion 
to use scaffolding in performing their work are, in the inven- 
tion represented in the annexed engraving, provided with an 
ad j ustable extension truss which, according to the inventor, 
may be applied with equal facility to various purposes. It 
serves as a truss for scaffolding, a common ladder, platform, 
and step ladder, and, from its simple construction, may be 
built quite cheaply. It may be compactly folded, and thus 
readily moved from place to place. 

The two parts, A and B, of the extension truss are hinged 
together near the. top by means of side plates, cross rod, C, 
and nut, as shown, so as to fold together or to be detachable 
from each other. The tops of parts A and B are united by 
lateral boards, D, one of which is 
hinged so as to fit, when necessa- 
ry, over the receBs which holds 
the vertical cross piece, E, and 
which is lined with metal plates. 
Both parts may be extended to 
and adjusted at different hights, 
the front portion by sliding pieces, 
F, guided by suitable plates, I, 
one set secured to A, and embra- 
cing F, and the other arranged in 
the opposite manner. Holes in 
the sliding pieces and pins serve 
to lock the former in any desired 
position. The top slide plates 
limit the upward motion of the 
sliding pieces, F, the lower ends 
of which project beyond the parts, 
A, and are provided with metallic 
socket?, produced with the angles 
of inclination of the truss to the 
ground. Both portions are con- 
nected by rounds in such a man- 
ner that they offer, in any position, 
a double support to the foot. 

The rear part, B, is extended by 
means of slides, G, which move in 
guide receB?es. Lateral pieces 
stiffen the fixed portion, while 
steps or rods serve the same pur- 
pose for the slides. The connec- 
tion of the two parts, B and G, is 
made by holes in both washer 

plates at the outer sides of part, B, and cross rods, H, with 
screw ends and heads, by which the whole is firmly retained 
in any position corresponding to that of the part, A. The 
slides, G, also terminate underneath in suitable shoes or 
sockets. 

The platform may be constructed as represented in our il- 
lustration, or the cross pieces, E, may be removed and longi- 
tudinal timbers laid between the opposite trusses under the 
lateral boards, D, and above those marked I. Heavy bolts 
passing through all secure the beams in place. 

The inventor states that, when the device is folded up, the 
boards connecting the trusses may be secured between the 
steps of the front part, A, serving thereby as a support for 
paint pots and other implements. In similar manner either 
half may be used as a suspended 
platform for painters in painting the 
outside of houses, while the detached 
front part may be applied as an ex- 
tension ladder. 

We are informed that a 4 feet 10 
i nch truss, as shown in the engra- 
ving, makes a scaffold that will reach 
to a ceiling of 14 feet 6 inches in 
hight. It also forms a step ladder of 
from 4 feet 10 inches to 8 feet, and of 
five distinct sizes. 

The device may be used upon stairs 
as easily as on a level floor, by ex- 
tending the front part two steps, or a 
sufficient distance to accommodate 
the rise. It has no braces, is self- 
bracing on top, and can never, it is 
claimed, spread or give way. 

Patented through the Scientific 
American Patent Agency, November 
4, 1873. For further particulars re- 
garding sale of State rights, etc., ad- 
dress the inventor, Mr. John Dillon, 405 Fourth avenue, N 6 w 
York city. 



the parts touch until two thirds of the motion is completed- 
One of the conducting wires is connected with the lever of 
the armature, the other with the screw ; consequently the 
current caused by the sudden break is kept within the appa- 
ratus during two thirds of the time of its production. This 
arrangement, which, at first sight, would appear designed to 
cause the loss of the effect of. the greater portion of the cur- 
rent, really increases the tension, because the current which 
is delivered by the machine is no longer the magneto-electric 
induced current, but the extra current of the latter — in other 
words, a second induced current, which is produced at the 
moment of the rupture of the local circuit of the magneto - 
electric current. In round numbers, the attachment aug- 
ments the current in the proportion of 1 to 5, and gives a 




DILLON'S ADJUSTABLE SCAFFOLD. 

spark which will explode ordinary hunting powder placed 
loosely between metal points. 

Thi3 device is undoubtedly one of the simplest yet devised, 
for its purpose, as well as one of the easiest constructed. Its 
energy may be increased by using more powerful magnets, 
the Jamin, for example. 

We should imagine that it might be advantageously sub- 
stituted for the battery in short telegraph circuits ; and in 
fact, it has been used for that purpose in the Vienna Expo- 
sition. The key of the instrument was manipulated exactly 
as that of the ordinary Morse machine, producing a series of 
currents alternately positive and negative, which operated a 
Morse receiver having a polarized armature. 

For military telegraphs, the device would be very useful on 



The Propagating House, 
Our readers will perhaps say: " This subject has no inter- 
est for us, inasmuch as we do not possess such a luxury, and 
indeed consider such a structure entirely out of our reach." 
In this instance, however, if such have been your thoughts, 
readers, you have prejudged the case,for we intend showing 
how a splendid propagating house may be had at no addi- 
tional cost to those who possess a small stove or vinery. We 
have seen this plan adopted in the gardens of a peer of the 
realm, and found that it answered admirably, and is worthy 
the notice of all who delight in their gardens, and have a 
love of plants, for by its use a good supply of young plants 
may be maintained for the decoration of the dwelling rooms 
and the dinner table, while no end of plants can be n truck 
in spring for flower garden purpos- 
es. In the first place, then, readers, 
We will imagine you have a small 
vinery heated with hot water ; tbat 
you have now, or will soon, start the 
vines, and will, therefore, have a 
nice gentle heat at command. Now 
our system does not consist in bring- 
ing in any large frames or hand 
lights to take up the limited space, 
because, if you are economical and 
practical, you will have brought 
in a considerable number of straw- 
berry plants to produce some lus- 
cious early fruit, one or two pot vines 
to help out the crop from the roof, 
a few pot roses, some spireas, lilacs, 
and other fragrant shrubs to delight 
the olfactory nerves ; but it is sim- 
ply to have some small narrow 
frames made to fit the troughs on 
the pipes, these narrow frames to be 
fitted with a glass top; the troughs 
in question, being kept filled with 
water, produce a splendid moist hot • 
torn heat, which is one of the great 
desiderata in the propagation of 
most stove plants and all soft- 
wooded things; the frames need 
only to be a few inches high ; they 
should have tome drainage material 
placed in the bottom, and the re 
mainder may be sand only, or what 
we prefer for striking the majority of cuttings in, namely, 
the refuse from cocoa nut fiber. In this material, and in 
such situations, cuttings of verbenas, coleus, geraniums, he- 
liotropes, fuchsias, andany such kind of plants, may be rooted 
in a few days, while, as a matter of course, harder wooded 
plants will take a little longer. This is not a theory, readers, 
but has been reduced successfully to practice for many years, 
and those who would do more in the embellishment of 
their gardens, but for the want of a propagation house, 
may, with a few such little frames, produce any amount 
of plants in the spring months for summer use, and we 
cannot too strongly urge them to give it a trial. — Land and 
Water. 
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A NEW MAONET0-ELECTBICAL INSTRUMENT. 

A novel form of magneto- electric battery, adapted for use 
as an exploder, is represented in the annexed engraving, 
which we extract from the pages of La Nature. It consists 
simply of a horseshoe magnet, around the arms of which are 
wound coils of insulated wire. To- the poles is applied an 
armature of soft iron. The apparatus is a reproduction of 
a similar device used by Faraday in his experiments to show 
thet, when the armature was suddenly removed from the 
poles, a current is almost instantly established in the coils, 
while, on replacing the iron, another current was engendered 
similar to the first, but in the contrary direction. 

In order to use the current thus obtained, in place of that 
of an ordinary battery for exploding charges, a high tension 
is necessary, and this is obtained by a simple and ingenious 
attachment. The key which moves the armature carries a 
small spring (shown on the left in the engraving) which 
touches a screw. When the armature is removed from the 
magnet this contact . is broken, but not instantaneously, as 



A NEW MAGNETO-ELECTRICAL INSTRUMENT. 

account of its light weight, simplicity, and absence of batte- 
ry. Another application which suggests itself is for count- 
ing either the revolutions of an engine or of a wheel in a 
vehicle, and transmitting knowledge of the same to any de- 
sired point. An eccentric might be arranged on the shaft 
the revolutions of which it is desired to know, so that at 
each turn the contact of the armature with the poles might 
be ruptured, and a current sent to a suitable receiver or 
counting apparatus, easily devised. Many other problems, it 
appears, mey be solved by this machine, and inventors will 
find in its further applications an excellent field for the ex- 
ercise of their ingenuity. 



Floats for Ships' Boats. 

The Marine Department of the Lon- 
don Board of Trade havebeen making 
experiments with the boats of coast- 
ers, and find that any old boat can be 
converted into an eificient lifeboat by 
using air casings outside. The Marine 
Department have, for this purpose, 
used air cylinders, which they have 
specially designed, fastened outside 
the boat by a netting ; so that the boat 
can be used for an ordinary boat as 
long as wanted, and converted into a 
lifeboat when occasion requires it. 
The material used for these cylinders, 
and approved by the Marine Depart- 
ment, is a combination known as 
Clarkson's. It consists of a layer of 
cork about a quarter of an inch thick 
between two layers of strong canvas. 
One cubic foot of air space in these 
cylinders will support about 60 lbs. 
The cylinders of this material are the 
cheapest, most efficient, and most durable means yet invent- 
ed for converting an old boat into a lifeboat. Mr. Clarkson 
has made the experimental cylinders on models furnished to 
him by the Marine Department, and is, we believe, prepared 
to supply any number demanded. Air cases to place inside 
lifeboats, also made of this material, have been supplied to 
some of the mail steamers, and are much preferred by the 
Marine Department to cases of copper, iron, zinc, or wood, 
as they are practically indestructible, are not affected by heat, 
and are very light. — Nautical Magazine. 



C. G. V. P. says : " The reason we have so many false 
theories about ventilation is this : We have heard or read 
that carbonic acid is heavier than the pure air, and conse- 
quently must sink to the bottom, and should be discharged 
at the floor ; but we forget that carbonic acid coming from 
our lungs has a much higher temperature than the surround- 
ing atmosphere, consequently it rises. Make the discharge, 
therefore, in the ceiling or the chimney, and you aie rid of 
it" 



- Nothing can convey a more impressive idea of the power 
of water as a general agent than the wonderful canons of 
Mexico, Texas, and the Rocky Mountains, where the tor- 
rents may be seen rushing along, through the incision it has 
cut for itself in the hard rock, at a depth of several thousand 
feet between perpendicular walls. The greatest of theee 
canons, that of Colorado, is 298 miles in length, and its sides 
rise perpendicularly to a hight of 5,000 or 6,000 feet. 

■ <». m 

Dk. M. WtmaH, who made the autopsy of Professor Agaa- 
eiz, states that the latter's brain weighed 53'4 ounces. 
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Harmony of the Planetary System, 

To the Editor of the Scientific American : 

Allow me to remark that the so-called new harmonic law 
existing between the planetary distances and motions, pub- 
lished " to the world" in your issue of March 31, 1874, page 
131, by Mr. Alfred Luther, as superior to Kepler's third law, 
is only a deduction from the same, as is easily proved by ex- 
pressing it in a formula. 

The rule given by Mr. A. Luther is this : " The square root 
of the quotient arising from dividing the distance of any ex- 
terior planet by the distance of any interior planet, multi- 
plied by the velocity of the exterior planet, shall equal the 
velocity of the interior planet." Calling the distances D 
and d and the velocities V and v, then the formula corres- 
ponding to the rule is this : Vt> -=-d x V=o. Prom this we 
deduce successively 

|d"_* u . r>_^ 
JY—v. 0I ' 7 s i uarln g'-d— v» f 

giving the proportion D : (I : : u 2 : V 2 , which means that the 
distances are inversely proportional to the squares of the 
velocities. 

According to Kepler's third law we have (calling the times 
of revolution R and r) R 2 : r 2 : : D 3 : d 3 , or, by extracting the 
square root, R : r : ■.Vty- V~ijT (1). 

As the time of revolution is, for equal velocities, in the 
ratio of the distances, and for equal distances in the inverse 
ratio of the velocities, we have R : r : : D-t- V : d-i-v 2) 

By combining the proportions (1) and (2), we obtain 
D-t-V: d-hv ::VJ)3:l / dK Multiply with 
V : v : : V : v ; we obtain D : d : : ~VVj)3 : W~tfT or 

Did: :V V 2 D 3 '-V v'd 3 - 
Squaring this equation, to eliminate the loot sign, we have : 
IP :d' 2 ::~V*I> 3 :v 2 (P, a deduction from Kepler's third law, in 
which velocity is substituted for lime of revolution. Dividing 
this proportion by D 2 :^ 2 :^ 2 :^ 2 , we have 1 :1 ::V 2 D:v 2 d. 
Hence V 2 D = fl 2 d, or 1) :d::» 2 :V 2 , showing that the state- 
ment that the distances are inversely' proportional to the 
squares of the velocities is nothing but one of the disguises in 
which it is possible to clothe Kepler's third law. From this 
proportion, it follows directly that : 

Dxv»- ._ Id" 



V 2 =- 



and V=A— x V 2 , 
* d 



which is the identical formula expressing the rule given by 
Mr. A. Luther. P. H. Vander Weyde, M.D. 

New York city. 



ever heard of a whaler with blubber about decks being 
boarded by a sea. 

It would be certainly effective when the steamer is obliged 
to slow down to three or four knots, and also when laying 
to for repairs or cooling off bearings. 

For light ships riding in exposed places, such as Nantucket 
South Shoal, Sandy Hook, and many other localities, the oil 
would be very satisfactory. 

The only question in my mind is whether at high speed 
(for a gale and large sea), say nine or ten knots, the oil could 
be dropped far enough ahead to have the desired effect. 
The experiment can be tried very easily and at no great cost, 
by squirting out oil by a force pump, and if it should prove 
successful a more economical plan can be adopted. The 
idea will, by some who have never thrown grease over in 
scudding off the Cape, be deemed somewhat Quixotic, and it 
may be derided by some old salts who think they have no- 
thing to learn. Let these go down to the Jersey coast and 
run a lifeboat off or on through a sharp surf, and they, 
being supplied with a bucket of oil, can be convinced of its 
efficacy in keeping the sea from breaking. 

Milton, Mass. R. B. Forbes. 



Tbe Greatest mine In the World— »Ten millions 
and a Half In One Year. 

The Belcher gold and silver mine in the Comstock lode, 
Nevada, is without doubt the greatest bullion-producing 
mine' in 'the world. It has produced in the last two and a 
half years the immense sum of $10,772,965. In 1873 it pro- 
duced $10,779,171 and paid out as dividends $6,760,000 dur- 
ing the year, a large surplus being carried forward. By 
adding the dividends under the old organization and deduct- 
ing the assessments levied, we have the following results up 
to March, 1874: 

Dividends, June 1864 to May 1865 inclusive $ 421,200 

to 1872 ". 2,184,000 

" 1873 6,670,000 

" in Jan. and Feb. 1874 1,040,000 



Total dividends $10,405,200 

Assessments Dec. 1865 to April 1871 660,400 



Calming the Sea by Means of Oil. 

To the Editor of the Scientific American : 

I have a suggestion to make which may be of muoh im- 
portance to navigation in steamers. Although I have never 
tried my plan on so large a scale as is now proposed, I have 
tried it successfully on a small scale. It is simply to use 
oil in subduing or mitigating the foioe of the breaking 
wave. Some seventeen years ago, I fitted out a small iron 
steamer to go to the La Plata. She was of light construc- 
tion and shallow draft of water, and was temporarily rigged 
as a throe masted schooner. Her paddle wheels, minus one 
half the buckets, were shipped and lashed; the deck or 
covering of the guards was omitted, so that nothing save 
the iron arms of the wheels and the supports of the guards, 
also of iron, remained to interfere with the sailing quali- 
ties of the vessel. She left Boston about January 12, and 
arrived in the La Plata in sixty days, during which time 
the floats were occasionally shipped in full to carry her over 
calm spots. She had a keel put on with tap bolts, so con- 
trived as to be taken off on arrival without docking, if re- 
quired. Considering the stormy season of the year, and 
ignoring the fact that her officers and crew might more 
reasonably expect to be hanged rather than drowned, I 
made every provision for her safety ; and among these, I 
lashed a half barrel of oil on the tafril rail and one on each 
side, and ordered the captain to allow a li.tle to escape 
from the first in scudding, and a little from the one on the 
weather side in laying to. She had some rough weather 
on the coast and in the Gulf, and this afforded ample oppor- 
tunity to test the calming effect of oil poured upon the 
waters. It answered the purpose admirably, no sea ever 
breaking on board. 

Now let me suppose a large cask of oil, stowed securely 
some ten feet, more or less, above the water line, on deck or 
under deck in an ocean steamer ; attach to this a suitable 
hose of vulcanized rubber, with a small orifice, perhaps 
half an inch, aud let this be fitted to rig out by means 
of a spar something like the bowsprit of a cutter ; have it 
fitted with guys and topping lift, and shove it out ahead 
tliirty to fifty feet; to the hose attach a cock, to be under 
command of the officer of the deck, and let him discharge 
oil on the water whenever he sees a wave coming. Steam- 
ers going head to a heavy sea, as is well understood, must 
reduce their speed materially and thus consume much time, 
or run the risk of getting heavy seas ou board. Keen com- 
petition and the demand for rapid runs cause the risk to be 
frequently incurred, and we hear of serious disasters every 
day. While I do not imagine that pouring oil on the 
troubled waters would keep absolutely dry the forecastle of 
a powerful steamer going head to a gale, I do religiously 
believe that it would do much to keep down the crest of a 
breaking wave, and that it would ena'jle steamers to go 
directly against the sea, when, without the oil, they might 
be compelled to take the sea " on the shoulder." No one 



Stockholders' profits $ 9,744,800 

The cost of crushing the ore was $12. 10, and the cost of 
mining was $8.51 per tun; total $20.61. The number of 
tuns worked in 1873 was 154,664; the total receipts of bul- 
lion in 1873 were $10,779,171.07 ; the average yield per tun 
in 1873 was $69.69. 

The bullion statement is as follows, from the stamped 
value of bullion as per assay certificates : Value in gold, 
$5,725,247.50; value in silver, $5,009,520.51; assay grains, 
$44,403.06 ; total, $10,779,171.07. Number of ounces of re- 
fined bullion, 4,173,535-74-100. Average fineness of gold, 
66 J thousan dths ; average fineness in silver , '929 thousandths. 
Value per ounce in gold, $1.37 19100; value per ounce in 
silver, $1.20 2-100. Value of bullion per ounce,$2.57 21-100 ; 
average value per tun in gold, $37.16 ; average value in sil- 
ver, $32.53 ; total value per tun, 69.69. This statement will 
appear strange to those who suppose the Comstock lode pro- 
duces nothing but silver, as it shows that in this, the greatest 
producing line on the lode, the gold predominated. 

This mine has no parallel in the world, the Crown Point, 
adjoining it, being the only one approaching it in richness. 
The mine produced in two and a half years nearly seventeen 
millions of dollars, and since its opening has paid nearly ten 
millions of dollars as dividends above all assessments. The 
success of this and the Crown Point has encouraged mine 
owners on the whole Comstock to pursue developments at 
greater depths. The circumstances connected wiih the de- 
velopment of the Belcher into a first class mine furnish an 
example for other mines in similar circumstances. After 
their ore gave out, they worked systematically and uninter- 
ruptedly until they developed the largest ledge ever opened 
In any mine in the world. — Scientific and Mining Press. 



is reached eighty miles from the shore. Thirty miles off 
the Golden Gate.the bottom is reached at 100 fathoms ; at 55 
miles, it has descended to 1,700 faihoms ; and 100 miles out, 
the enormous depth of 2,548 fathoms has been measured 
without reaching bottom. 



Improved Shilling Engine. 

A new improvement on the shifting engines on the Penn- 
sylvania Railroad has been introduced, which is in great 
favor with those running them, and fully meets the expecta- 
tions of the company, at whose shops in Altoona they were 
constructed. The ordinary tankless "dinkey" has to be 
supplied three times a day with coal and water, while enough 
fuel can be stored in the tank of the improved engine to 
last three days, and water enough to supply tbe necessary 
steam for a day and a half. The engine is also supplied 
with the steam bell, an invention perfected at tbe shops of 
the Pennsylvania Railroad Company. By pulling an appa- 
ratus in the cab by the engineer, the bell rings and con- 
tinues to do so until he pushes it back to its natural posi- 
tion. The tank of the tender connected with the engine 
has a capacity of 1,200 gallons of water and about three tuns 
of coal. The engineer is also enabled from his position to 
see the brakeman while coupling, which has a tendency to 
diminish accidents. — American Railroad Journal. 



Pacific Ocean Deep Sea Soundings. 

At a recent meeting, of the California Academy of Sciences, 
Profeisor Davidson announced some of the results of the 
soundings made by Captain George T. Belknap, of the 
United States steamer Tuscarora, during last year, with re- 
ference to the projected laying of a telegraphic cable from 
this coast to Japan. This work had accomplished a remarka- 
ble development of the depths of the Pacific Ocean, which 
had no parallel in the plateaus of the Atlantic. The Tusca- 
rora first started in her line of soundings from the entrance 
to the Straits of Fuca.across that portion of the North Pacific 
designated as the Gulf of Alaska, toward the Asiatic coast. 
After leaving the entrance to the straits, the bottom slopes 
gradually to a depth of 100 fathoms, and then a sudden de- 
scent occurs, which reaches a depth of 1,400 fathoms, at a 
distance of 150 miles from the coast. The temperature of 
the water at the greatest depth on this line of survey was 
34 degrees. ■ 

Commander Belknap then returned, prosecuting off and on 
soundings all along the coast to the entrance of San Francisco 
Bay. This work determined the fact that the sudden descent 
at the bottom of the Pacific to a great depth is continuous 
down the entire coast, varying from twenty to seventy miles 
out. In the latitude of San Francisco Bay.the great bench is 
reached a short distance off the Farallones, where the bot- 
tom suddenly descends to a depth of two miles. Off Cape 
Foulweather, the bottom descends precipitately from 400 
fathoms to a depth of 1,500 fathoms, and then the plateau 
continues westward for hundreds of miles, and comparative- 
ly as lejel as a billiard table. Off Cape Mendocino, where 
shoals have been erroneously supposed to exist, from the 
seaward jutting of the mountains, a depth of 2,200 fathoms 



Tunnels. 

The completion of the Hoosac tunnel and the rapid progress 
of the Sutro have caused the miners both in the East and in 
the West to look with interest upon what has been and is 
projected in connection with tunnel driving. It is in Ger- 
many, says the Mining Journal, that the gieat tunnels have 
been constructed, and these have been made exclusively for 
mining. There is the great tunnel at Freiberg, twenty-four 
miles long ; the Ernst- August and the Georg at Clausthsl, 
thirteen and a half and ten and three quarters miles respect 
ively; the Joseph II. at Schemnitz, nine and a quarter 
miles; the Rotschonberg at Freiberg, eight miles; the Mont 
Cenis, seven and a half miles, which about completes the 
European list. In the United States we have the Hoosac, in 
Massachusetts, five miles long; the Sutro, in NevBda, for 
opening up the celebrated Comstock lode: this tunnel, al- 
though only four miles long, will, with its ramifications to 
the various mines of the district, prove one of the most im- 
portant in America: the Sierra Madre tunnel at Black Hawk, 
commenced during the present year, and which will be twelve 
miles long, as well as San Carlos and Union Pacific tunnels, 
which are under two and a half miles. The Erust-Anguet 
tunnel was driven at the rate of a mile per annum, and it will 
be interesting to notice how long it will take the Americans, 
with all the approved appliances at present at command, to 
complete the nearly similar Sierra Madre tunnel. 



The New Geyser Basin. 

That a new and most important geyser basin has been dis- 
covered in Eastern Montana, seems now unquestionable. It 
was visited last fall by the well known mountaireers Jack 
Baronett, John Dunn and John Allen. It is represented as 
much more extensive than any of the already explored basins, 
and to contain geysers of much greater force and volume than 
any yet described by tourists. One of these newly discovered 
geysers is estimated to throw a volume of water forty feet in 
diameter over five hundred feet high, and to continue in erup- 
tion from ten to fifteen minutes. It is also reported that in 
this newly discovered basin there are " mud volcanoes " far 
surpassing in volume and eruptive force those on the Upper 
Yellowstone. This unexplored spot of the most wonderful 
of all our natural wonders is about twenty-five miles south- 
east of the summit of Mount Washburn, from which point the 
greater geysers, when in action, when the air is clear, are 
visible to the naked eye. — Avant Courier. 



In a recent article upon " Swindling Patent Seller. ," allu- 
sion was made to a concern styled the Western Michigan 
Patent Agency, formerly of Albion, Mich. Messrs. G. L. 
Jocelyn & Co., of Grand Rapids, proprietors of an establish- 
ment at that place entitled " Western Michigan Patent and 
General Collection Agency," write to us, requesting that our 
readers may not confound their enterprize with any of the 
swindling concerns intended to be exposed by our article. 
The similarity in name, they fear, may lead to misapprehen- 
sion, and they wish it understood that theirs is an honest 
and reliable concern, in proof of which they send us certifi- 
cates from leading citizens of Grand Rapids. These documents 
speak well of the personal and business merits of the Messrs. 
Jocelyn, and indicate that they are engaged in a useful 
line of operations. Individuals who can so fully command 
the confidence of their fellow citizens as do these gentlemen 
have, we think, little reason to fear that the public will couple 
them with the professional cheats against whom our former 
article was especially directed. 



Object for the Polariscope. — Rev. William Law in- 
forms the English Mechanic that the follcving are two of 
the finest subjects for the polariscope which animal tissues can 
supply: Thin slices of the upper part of a pig's claw, cut 
transversely, and of the paw of the polar bear. Both are in- 
describably beautiful. They are, when cut, dropped into 
strong spirits of turpentine and mounted in Canada balsam. 
The bristles of the hedgehog also form very beautiful ob- 
jects for the polariscope. 

The Optic Nerve. — By a microscope examination of the 
retina and optic nerve and the brain, M. Bauer found them 
to consist of globules of j^jpr to i ^ 0(t of an inch in diame- 
ter, united by a transparent viscid and coagulable gelatinous 
fluid.— E. Lovett. 
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Loiseau'* Artificial Fuel manufacture. 

Mr. Emile T. Loiseau, of Mauch Chunk, Pa., the inventor 
of a very complete and, we believe, efficient process for the 
manufacture of artificial fuel out of coal waste (which, it will 
be remembered, was not long ago illustrated and described 
in these columns), has recently obtained five patents through 
this office which cover the essential points of his improved 
machinery and system. 

Mr. Loiseau, we also notice, has lately delivered an excel- 
lent and able lecture on the subject of "Artificial Fuel" 
before the Franklin Institute in Philadelphia, which has 
been printed in the Journal of that association. The subject 
has created considerable interest among those practical coal 
miners and owners of mines who realize the important 
problem of utilizing the immense quantities of coal 
dust which now cumber the ground in the vicinity of our 
mines. 

The first of the patents above referred to relates to the en- 
tire process of manipulating coal waste to convert it into a 
conveniont fuel form by first mixing it with clay.then mold- 
ing into blocks, drying.and finally applying a waterproof coat- 
ing. Mixing and molding separately is the subject of a second 
patent, which covers machinery used to combine the coal 
dust with clay and lime water in suitable proportions, intro- 
ducing it into a pug mill in a plastic state, and then deliver- 
ing it to compressing cylinders in a broad sheet. Within 
the cylinders, it is divided and pressed into blocks or lumps. 
convenient for use anl passed to an apron to be dried and 
further prepared for use. The mixing apparatus, consisting 
of a tub in which are a number of arms and shafts constitu- 
ting a movable spider in combination with a stationary one, 
is made the subject of a third patent. The various arms in 
this machine are bj arranged that they revolve without in- 
terfering with each other, while every portion of the material 
is submitted to their action. The fourth patent refers to 
thedryiug oven in which area number of belts arranged one 
above the other, and connected by a system of gearing to 
carry the material back and forth and finally deliver it near 
the bottom. The belts are strengthened by ropes which 
carry a series of metal balls which engage in recesses in 
drums, serving as cogs to propel the belts. 

The last patent covers the waterproofing device, by means 
of which the fuel is coated with a material which renders it 
impervious to moisture. The machine has an endless belt 
which dips in a tank, and is guided therein by balls entering 
suitably inclined grooves. The lumps delivered on the apron 
are carried through the liquid and are thus covered with a 
wa-erproof covering which dries upon exposure to the air. 

Mr. Loiseau has also obtained foreign patents on his in- 
ventions, and parties interested in mines at home or abroad 
are invited by the inventor to examine into his system of 
utilizing what is now a waste substance. 

The experimental trials, conducted some time ago to test 
the heating powers of the product, indicated a very fair rate 
of power, and considerable cohesion. These qualities were 
fully tested at the exhibition of the American Institute, and 
with very favorable results. As to the important question 
of cost, the inventor states that the article can be manufac- 
tured for about one dollar per tun. 

■» ««■ «. 

The Early Education of Children. 

In a lecture, Professor Walter H. Smith, of Boston, Mass., 
said that the want of accuracy in children should be no 
source of sorrow. He considered it more desirable that they 
should be dull and stupid at first, that their process of edu- 
cation might be more gradual and thorough. A rapid de- 
velopment should be checked rather than encouraged. One 
plan of instruction which was followed with success was a 
course of study of lines and forms, requiring the pupils 
to draw from description and dictation. Simple forms and 
objects should be selected first ; and when the pupils are suffi 
ciently advanced, more difficult and complex forms could be 
substituted, each step being so gradual that no perceptible 
improvement is shown at the time, but which, whoa looked 
upon afterward, will denote rapid progress. This plan, he 
said, insured perfect attention on the part of thj pupil, and 
developed an absorbing interest in the work. 



saving of 3,760 lbs. carbon as compared with the ordinary 
method. It is obvious tLat when heavy pieces of solid pi£ 
iron are placed in a puddling furnace to be melted, the 
greater portion of heat is wasted, and after it is liquefied a 
much longer time is required to eliminate the carbon which 
it contains and other extraneous elements of which it is com- 
posed, with a continuation of an immense waste of fuel. On 
the contrary, when the "iron coke" is thrown into the 
heated furnace, the carbon which it contains immediately 
acts upon the oxygen contained in the ore. Even the Bar- 
row hematite — one of the most refractory of ores — is ready 
for " balling" with a much less expenditure, of time, labor, 
and fuel, than by the old process. These statements have 
been abundantly verified by experiments made in the pres- 
ence of practical ironmasters and ironworkers, who speak 
very highly of the merits and importance of the invention. 



New Process for Iron making. 

F. W. Gerhard has completed a new process which is at- 
tracting considerable notice. The invention consists in the 
manufacture of puddled iron direct from the ore, the use of 
the blast furnace being dispensed with. Instead of using 
pig iron, Gerhard uses a compound which he calls " iron 
coke," and which consists of a mixture of- ore (or any sub- 
stance containing iron), the necessary fluxes, and the equiva- 
lent of carbon. A lump of this compound is put into the 
furnace, and by the single process known to the puddler as 
'• balling," a "heat "may be obtained in considerably less 
time and with considerably less labor than under the old 
method ; the process of •' melting" and " boiling " being en- 
tirely dispensed with. The most important feature of the 
invention is the great saving which it effects in fuel. Bell 
estimates that 5| tuns of coal are required to produce a 
single tun of bar iron, but Bennett Aitkins puts the amount 
at six tuns seven hundredweight. Taking the average at 
six tuns, it may be reckoned that two tuns are consumed in 
the blast furnace, and the remaining four tuns in the fin- 
ished iron works. The protoxide of iron containing 77'78 
per cent requires 21 - 43 of carbon. The magnetic oxide con- 
taining 72 - 41 per cent requires 82"17 of carbon. Admitting 
that the three descriptions of iron ores were employed in the 
making of cast iion, by the new process, then 30 lbs. of car- 
bon would suffice to produce 100 lbs. of cast iron ; or a tun 
of iron, weighing 2,<i00 lbs., would require 750 lbs, carbon, a 



Launch ol the Cable Ship Faraday. 

The new cable steamship Faraday, which has been built by 
Messrs. C Mitchell& Co., Newcastle, England, for the Messrs. 
Siemens Brothers, for the purpose of laying their Atlantic 
cable, was launched on the 17th of February last. 

The vessel has been built to the order of Messrs. Siemens 
Brothers, London, for the purpose of laying their Atlantic 
cables, and in every requisite the ship is certainly one of the 
most perfect of its kind. The steamer is 360 feet long, 52 
feet beam and 36 feet deep. Her grcss register tunnage 
is abjout 5,000, and her dead carrying weight about 6,000 tuns. 
The iron hull, built under the inspection of Lloyds' agents, 
will be accorded the highest certificate of classification. From 
her peculiar structure, the vessel receives enormous strength, 
in addition to the usual requirements of Lloyds' rules. Sup- 
porting the sides of the vessel are three enormous cable tanks, 
constructed of plate iron, and forming a series of double 
arches. Ihese are united together, and attached to the gener- 
al fabric of the vessel by five iron decks. For the comfort 
and convenience of those on board, the upper and main decks 
are supplemented by the usual decks of wood. The Faraday 
is double bottomed, and in the space below the two bottoms is 
a net work of iron girders for carrying the cable tanks, and 
these give also a longitudinal strength to that portion of the 
hull. Water ballast is also carried in this space, by which 
the ship may be trimmed as the paying out of the cable is 
carried on. This arrangement has likewise the advantage of 
dispensing with cargo or o*her dead weight beyond fuel. For 
the purpose of rilling and emptying single compartments of 
the double bottom, or for flooding any one of the cable tanks, 
a complete and well devised system of valves, cocks, pipes, 
and auxiliary engine power has been introduced; and the 
system, which is worked from the engine room, is under 
the control of the engineer. The bow and stern of the ves- 
sel are of the same form, and in this respect she is unlike other 
vessels in outward appearance. Rudders are provided at 
each end, and she can thus be navigated ahead or astern, as 
may be desired when paying out or picking up a cable 
Each rudder, to provide against accident, is supplied with 
strong screw steering gear, worked in the usual manner by 
manual power, and the steerin gis accomplished by means of a 
steam engine placed amidships. Harfield's steam windlass 
works the anchors and cable chains, and steam apparatus, 
placed in various positions along the deck, performs all the 
heavy labor about the vessel. The rigging is after the 
most approved manner of ocean steamers, and accommoda 
tion is provided of the mpst complete nature, for the large staff 
of officers, electricians and crew, numbering about 150 persons. 
In addition to the multifarious appliances of a cable ship, the 
vessel will be fitted up with all the cabins and appliances of a 
large passenger steamer, and will be propelled by machinery 
of the compound, surface-condensing principle, which has 
been constructed by Messrs. T. Clark & Co., of Newcastle. 
To obtain increased steeling or manoeuvring power — an im- 
portant condition in cable laying — the steamer will be pro- 
vided with two propellers, commonly termed "twin screws, " 
which will be worked by two separate sets of engines, placed 
vertically over the shaft, each with two cylinders, one at high 
and the other at low pressure. By this means great regularity 
of motion will be obtained, and by a high degree of expan- 
sion, in working the system, fuel will be greatly econo- 
mized, to an extent that would have been considered im- 
practicable a few years ago. The deck machinery for the 
paying out of the cable is being manufactured by the Vulcan 
Foundery Company, who are experienced in this branch 
of work. It is needless to say that the Faraday has been called 
after the great English chemist and natural philosopher of 
that name. 



Pipe Way Transportation. 

Pipe way transportation is coming into favor in theoil regions 
of Pennsylvania, to carry petroleum from the wells to sta- 
tions on the railway. The longest pipe way is 15 miles, 
overcoming 400 feet of elevation by steam pressure at the 
entrance to the tube. This system of transportation is so in- 
dependent of weather and bad roads, and so preventive of 
leakage, and gives such thorough satisfaction without any 
d ra wbacks, that p ublic attention is directed to many other prac- 
tical applications of the same system. 

Twenty-five years ago, on the national road between Cum- 
berlandandthe bituminous coal field beyond, we saw a small 
rivulet turned to similar account in the cheap transportation 
of coal. A zigzag, J inch board flume followed the tortuous 
course of the petty stream and carried 6 inches depth of water 
and 12 inches surface. A dam collected water enough to make 
two runs of coal a day. Each run bore in its current 30 tuna 
of coal, fed from a chute with a rake. Tbe distance is under 5 
miles ; the fall was at least 20 feet to the mile. The coal floated 
along with ease, carrying with it chunks of slate and con- 
glomerate rock. There were chutes for its reception on the 
turnpike. These had screens, over which the coal passed, 
being perfectly cleansed and polished before entering. All 
day long wagons were self-loading under these chutes. The 
cost of transportation over the water way was merely nom- 
inal. It was an easy step for invention to suggest pipe 
ways for similar tiansportation of fluids, and for mails and 
packages.by pressure of condensed air, as now used in London. 

It is not generally known that, in France, the pipe way sys- 
tem has been used for ten years past in transporting beet 
juice from the field to the sugaries. The sugaries at Cambria 
work up annually 246,000 tuns of beets; they are supplied 
with beet juice through 62 miles of pipe, now being extended 
to 100 miles, in many ramifications. 

At points central to cultivation, works are erected for rapp- 
ing beets and expressing juice. Milk of lime is immediate- 
ly added to prevent decomposition ; and after inspection and 
measurement, the saccharine stream is turned into the pipe 
way and delivered at the terminal sugaries, the long contact 
with lime and the thorough agitation purifying the juice 
more perfectly than usual. It is estimated tbat, during 1874, 
there will be a total length of such pipe ways of 560 miles, 
doing service between the scattered beet fields and the con- 
densed sugar works of France. 

The pipes are placed two feet eight inches below the surface, 
and steam engines compress the air as desired. All degrees 
of elevation are thus surmounted. The juice has a gravity 
of one degree Baume on entering, and the same when dis- 
charged. 

This pipe way system so economizes sugar making that it 
wonderfully multiplies the sugaries. No investment excels 
that concerned in this production. Farmers find it far better 
than other crops. Pipe way stocks are in high favor, and su- 
garies pay best of all. 

If new industries are needful to the future progress of Cali- 
fornia, here is one that should be considered. It offers a wide 
field for expansion, without risk of oversupplies ; and if the 
right soil be selected, the crop is sure, and the profits of su- 
gar-making are more than usually reliable. — Mining and Sci- 
entific Press. 

<•-<•»-•— 

Norwegian Antiquities. 

At a recent meeting of the California Academy of Sciences, 
R. E. C. Stearns read an interesting translation from the re- 
ports of the Society for the Preservation of the Norwegian 
Antiquities. It described the excavation of an ancient ves- 
sel, of the Viking period, found in the parish of Tane, Nor- 
way. It was the custom of the Vikings to convert one of their 
vessels into a sarcophagus, on the death of a great warrior. 
The vessel was conveyed inland, the remains of the hero de- 
posited in the hull, with his armor, weapons, the bones of his 
war chargers, and the whole covered with earth. These tu- 
muli have been discovered and excavated in various parts of 
Norway, andthe peculiarities of ancient marine architecture 
exposed for inspection. 



English and American Railways. 

The London Railway News has some interesting com- 
parisons of English and American railway returns, and In the 
matter of rolling stock and train earnings is surprised to find 
the American roads more economically run than the English. 
Taking four roads in each country, aggregating about 4,000 
miles, it is found that the American road has only - 33 of a 
locomotive and 6 '72 freight cars per mile, while tbe English 
has 0'93 of a locomotive and'28'83 cars. The New York Cen- 
tral/with a heavier traffic than the London end Northwestern, 
has half the locomotive per mile. The English refuse to be- 
lieve that the superior size and strength of American locomo- 
tives account fully for this difference. The earnings, for in- 
stance, of an American locomotive are 70 per cent more than 
those of an English, and the entire rolling stock, which in 
England barely pays for itself in a year, in this country pays 
for itself and 65 per cent more. The News also discovers 
that, while passenger fares are 30 per cent lower than in En- 
gland, the earnings per train here are 4 per cent more, and oa 
freight trains 15 per cent more, than on the English roads. 



Good Work In Canada, 

Mr. A. Davis, of Belleville station, on the Grand Trunk 
Railway of Canada, forwards us a list of twenty- one sub- 
scribers, obtained amongthe 132 workmen under his charge. 
This is an excellent showing both for our correspondent and 
his men, as it indicates on his part a desire to benefit these 
in his employ, by placing within their reach information of 
practical value in their callings, while the workmen them- 
selves exhibit good sense and intelligence in availing them- 
selves of the advantages offered. 

Mr. Davis tells us that more names are yet to come, and 
adds: •' I take much pains in having my men first claes." 
We think.from the fact of his obtaining so many subscribers 
out of the comparatively small number of men under him, 
that Mr. Davis supports his claim for the good qualities of 
his men. 



Preservation of Wooden Labels. — The following 
method of preserving wooden labels that are to be used on 
trees or in exposed places is recommended: Thoroughly 
soak the pieces of wood in a strong solution of sulphate of 
iron ; then lay them, after they are dry, in lime water. This 
causes theformation of sulphate of lime, a very insoluble 
salt, in the wood. : The rapid destruction of the labels by the 
weather is thus prevented. Bast, mate, twine, and other 
substances used in tying or covering up trees and plants 
when treated in the same manner, are similarly preserved. 
At a recent meeting of a horticultural society in Berlin 
wooden labels, thus treated , were shown, which had been con , 
stantly exposed to the weather during two years without 
being aifectedthereby. 
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IMPEOVED STOVE FOB SMOKE HOUSES. 

The invention represented in the annexed engravings is a 
stove or furnace in which it is proposed to generate smoke 
by burning twigs or other suitable fuel. The device is to be 
used in the ordinary smoke house for curing meats, and is so 
constructed as to produce a large volume of smoke, regulate 
its production, and insure safety against fire. 

The body, which may be made of any suitable material, is 
provided with perforations on top and also at the sides. 
Within is the grate, A, shown through the broken-away por- 
tion of Fig. 1, and in the sectional view, Fig. 2, which is 
formed with inclined sides and a horizon- 
tal middle portion provided with aper- 
tures clo3eJ by the damper, B, Fig. 2. By 
this arrangement, it is claimed, the ad- 
mission of air to the fuel, and the com- 
bustion thereof, can be regulated with 
great exactness, to suit dry or green wood, 
or any other cause of variation in the 
smoke-producing circumstances. 

In the upper part of the chamber is 
placed a partition, C, also having inclined 
sides through which are a number of per- 
forations. These apertures are governed 
by suitable dampers, the handle of which 
is shown at D, Fig. 1, and which regulate 
somewhat the combustion in the grate 
below, according to the condition of the 
wood or the draft. 

The device is quite Bimple and is said 
to be very efficient in operation. It is 
covered by two patents, dated October 15, 
1872, and December 2, 1873. 

Further particulars may be obtained 
by addressing the inventor, Mr. Isaac N t 
Deardorff, Canal Dover Tuscarawas coun- 
ty, Ohio. 

■ m ■ 
IMPEOVED TUBBINE WHEEL. 

The invention herewith illustrated is an improvement in 
the gates and chutes of a turbine, in order that an unbroken 
sheet of water may be admitted to strike the wheel without 
becoming expanded or interrupted, and this whether the gate 
be fully or partially open. The issues or guide chutes are 
opened from their inner ends, and the water brought at once 
in contact with the buckets of the wheel. By 
this means, it is claimed, the greatest possi- 
ble percentage of power with a partially drawn 
gate is obtained, and it is said that there is no de- 
crease of power when the gates are partially 
closed. The inventor asserts that, if there be 
any loss, it must be when the issues are fully 
open. 

Fig. 1 shows the device in perspective, and 
Figs. 2 and 3 are respectively vertical and hori- 
zontal sections. A, in the latter illustrations, is 
a rotating gate placed between the top and bot- 
tom plates, and resting on the top of the tail 
water tube, as represented in Fig. 2. In this 
are made openings, B, which correspond to the 
buckets of the wheel and form thwarts for ad- 
mission of the water. To one side of each aper- 
ture are keyed the adjustable wings, C, which 
guide the water, in connection with the curved 
chutes, D. The latter extend, in part, along the 
circumference of the wheel and then turn out- 
wardly. On the inner periphery of the gate, A, 
is a rack, in which a pinion on the vertical rod, 
B, engages, by which mechanism the gate is ro- 
tated so as to open the ori6ces, B, more or less, 
as desired. The wings are guided by pins, F, 
when the ring, A, is turned, and thereby the equal 
flow of water for the different positions of the 
latter is secured, it is claimed, without break or 
interruption. 

This construction, it will be noted, is quite 
simple, and obviates the use of considerable me- 
chanism. The whole curb, it is stated, by suita- 
bly reversing it when down, can be applied to either a right 
or a left hand wheel. The two sets of patterns ordinarily 
required for casting either description of wheel are conse- 
quently not needed, thus adding to the economy of the appa- 
ratus. The gate will open under high heads about as readi- 
ly as under low ones, as the only force to be overcome is the 
mere weight of the ring which supports the pressure. The 
appliance, being thus balanced under all heads, is well fitted 



for the application of a governor. The device is also claimed 
to be free from danger of injury or obstruction from any- 
thing that can come into the guides. The chutes also can- 
not interfere with the gate and prevent its operation. The 
invention is said to be applicable to any and all of the class 
of wheels called vertical, whether they discharge the water 
downward, centrally, or outward. 

The use of the internal circular gate also, it is believed, 
permits of the constructing of a cheap wheel of wood, by 
setting the guide chutes of blocks of that material between 
the floor of the flume and the upper curb of plank, and gri- 




DEABDOBFF'S STOVE FOB SMOKE HOUSES. 

ping with scantling frame. The ring may be made of square 
bar iron rolled in circular form, and plates of boiler iron cut 
to required width and length, and fastened to the circle by 
rivets. In time of drought, the quantity of water used may 
be regulated by attaching strips of plank upon the faces of 
the guide chutes. 

Patented through the Scientific American Patent Agency, 
September 9, 1873. For further particulars address the in- 




Electro-Sympathetlc Clocks. 

Among the many objects of interest in the recent Art Ex- 
hibition of Dundee, perhaps few things excited more interest 
among the visitors than a clock worked by electricity in con- 
nection with a normal or master clock. Messrs. Ritchie and 
Sons, of Edinburgh, whose names are familiar in connection 
with the time-gun signal, introduced the system some time 
since, and this system the present clocks are intended to il- 
lustrate. The master clock, which is one merely of an- or- 
dinary kind, requiring to be wound up periodically, is placed 
on the platform of the large hall. The oscillations of its 
pendulum are used to complete contact be- 
tween the poles of a galvanic battery on the 
top of the clock case. There are two cells 
of the ordinary Daniell's sulphate of copper 
battery, one pole of each beiDg placed in 
metallic connection with the gas pipe, and 
the other pole terminating in a slender 
spring, against which the pendulum rod im- 
pinges ; and while contact is thus obtained 
alternately with one or other spring, a cur- 
rent of positive or negative electricity is 
sent through the pendulum rod, along the 
insulated wire connected with it to the other 
end of the hall, where the sympathetic clock 
is placed. This differs from previous elec- 
tric clocks, and is provided with a magnetic 
pendulum, consisting of a wooden rod hav- 
ing a hollow coil or bobbin of insulated cop- 
per wire, the ends of which are attached to 
the suspension springs on which the pendu- 
lum is hung. A double bundle of perma- 
nent magnets is fixed in the center of this 
bobbin, their similar poles being placed to- 
wards each other. An attraction to and re- 
pulsion from the poles of the magnet hung 
in the center of the coil is caused by the 
passage of the currents of electricity through the wire coil 
of the pendulum, in which motion is thus produced and 
maintained. The makers have constructed a simple but ef- 
fective escapement, or rather propelment, by which two 
arms are alternately raised by the pendulum out of action 
with the record wheel of the clockwork, and when released, 
by mere force of gravity, push forward the wheel work and 
hands by sudden and decided steps, which are thus registered 
by the hands of the clock. There is such a pecu- 
Harity in the construction of the pallets that no 
probable force can push forward the hands beyond 
the fixed stops, and no power less than the weight 
of the gravity arm will drive the wheel work back 
wards. 

The difference between this system and that 
which works electric clocks hitherto in use is that 
the passing currents of electricity are employed 
merely to maintain motion in the pendulum, which 
is effected by a very weak battery ; and from the 
great momentum, these currents may be intermit- 
ted or the wire cut for even two minutes at a time 
without destroying the coincidence of time shown 
by the sympathetic clock, which is dependent on 
the motion of its own pendulum, and not in any 
way upon the power of the battery. This allows 
the opportunity of causing several clocks attached 
to the same wire circuit to report their accuracy by 
making each clock at a certain second to cut the 
wire connection during that second, and thus the 
flow of the current is prevented, By means of a 
galvanometer placed In the wire these dropped se- 
conds are observed, and the correctness of the re- 
spective clocks guaranteed. Whatever the num- 
ber of clocks placed on the same wire circuit, all 
of them will, of course, act in unison with the 
beat of the normal or maBter clock. — The Engi- 
neer. 



HEBBIMAN'S IMPBOVED TUBBINE WHEEL. 

ventor, Mr. Angus A. Herriman, Owen Sound, Ontario, Ca- 
nada. 



To Improve the Adhesion op Gum Arabic— It'is a well 
known fact that gum arabic will not cause some kinds of 
blotting paper to adhere. This may be remedied by adding, 
to eight ounces of the concentrated solution, 16 grains of 
aluminum sulphate. Alum answers also, but not so well. 



Coffee and milk as an Ailment. 

The stimulating and tonic effect of coffee alone 
is well known, and also the value of milk alone as 
an aliment, and of them both when taken alone at long in- 
tervals. Abbe Moigno states, however, that when mixed they 
form a compound absolutely indigestible and unassimilable 
He attributes this to the fact that coffee is rich in tannin, and 
that its mixture with milk transforms the albumen and 
casein into a sort of indigestible and imputrescible sub- 
stance, as is formed in the tan vat when animal tiesue is 
placed in it. 
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A NEW BIHD OF PABADISE. 
Three species of birds of Paradise, hitherto unknown to 
ornithologists, have recently been discovered in the islands 
of the Malayan archipelago, the aboriginal home of all the 
tribe. We illustrate herewith one of the thin billedkind .named 
(after the eminent naturalist Elliott) the epimacAus Ellioti. 
Before presenting this interesting novelty to our readers, 
we may glance for a moment at the other members of the 
fiftnily to which it belongs. It is but of late years that birds 
of Paradise have reached us in a perfect state, although for 
more than a century the natives of the Molucca Islands seem 
to have been aware of their value, and to have employed 
them as articles of commerce. The British Museum, in com- 
mon with other collections, still contains examples of Para- 
dise bird s with mutilated wings and without feet ; and this 
was so generally their condition that two skins of Paradieea 
papuana, in that national collection, were thought to be 
splendid examples in their day, since they actually possessed 
the latter. 

The specimen we here- 
with illustrate forms a se- 
cond species of the genus 
epimachus, the only repre- 
sentative of which was e. 
apeciusus, from New Guinea, 
a bird which, if remarkable 
for its plumage, was at 
least one of the oldeBt and 
best known of the birds of 
Paradise. It is therefore of 
great interest to procure a 
second and thoroughly dis- 
tinct species after the lapse 
of so many years. It is 
easily distinguished from 
its ally by its violet or pur- 
ple tail, in addition to its 
email size : and, regarding 
its plumage, we quote (says 
the London Field, from 
which we take the illustra- 
tion) the following remarks 
from Mr. Elliott's work : 

The epimachus Ellioti is 
only about two thirds the 
size of its large relative («. 
speciosus) ; but it is pos- 
sessed of far more brilliant 
colors in its plumage, and 
in the sunlight must pre- 
sent a beautiful appearance 
indeed, as its rich velvety 
feathers show off their 
changeable hues of purple 
and green, with the metal- 
lic colors of the tips of the 
side plumes flashing on the 
eye as the bird raises them 
tremblingly over its wings. 
The broad tail feathers, 
with their amethyst dyes, 
look not unlike watered 
silk, and are of a velvety 
softness, as is indeed the 
entire plumage of the body. 



pressure between iron plates. The vessel in which the press- 
ure is applied should have a discharge pipe at the bottom. 
The oils thus obtained are impure, but extraneous matter is 
separated by careful filtration. Orange flowers, or neroli, has 
the same chemical composition as the above, but is possessed 
of more fragrance. In obtaining the last named, more care 
is necessary, and the petals are subjected to distill ation with 
the vapor of water. Oil of orange flowers, when fresh from 
the still, is almost colorless ; but by age and exposure it soon 
acquires a red color. It is easily rendered soluble in alcohol, 
and is extensively used in the manufacture of cologne wa- 
ter Oil of rose is the most expensive as well as the most 
flagrant of all the essential oils. There are two varieties of 
this article, one of which is obtained from the East Indies, 
and is the product of the rosi moschata; the other comes 
from the Levant, and is obtained from rosa sempervirens. In 
the east, the petals of the rose and other flowers are collec- 
ted, immersed in spring water, and afterward exposed to the 
direct rays of the sun. In the course of a few days yellow 



Essential Oils. 

Essential oils are vola- 
tile, and may be distilled 
without decomposition ; 
they are the product of 
flowers, plants, fruits, or 
the juice of certain odorife- 
rous woods. Essential oils 
differ from the fixed oils ob- 
tained from fatty substan- 
ces ; for while the latter are 
compounds of glycerin and 
fatty acids, the former are 
generally hydrocarbons, but 
sometimes contain also ox- 
ygen and sulphur. The 
fixed oils combine with al- 
kalies to form soaps, but 
ihe essential oils do not. 
All essential oils have pow- 
erful odors, and many of 

them have a hot, aromatic taste. The odor is sometimes 
agreeable, and at other times repulsive. The most fragrant 
are < il of rose, jessamine, tuberose, orange flowers, helio- 
trope, violet, bergamot, and lavender. Paper is rendered 
permanently transparent by an application of fixed oils ; but 
only temporarily so by the use of volatile preparations. Es- 
sential oils are soluble in alcohol and ether ; but only partial- 
ly so when immersed in water. Many of them are found 
ready formed in plants, and give the peculiar odor to the 
leaves, flowers, and fruits which make the acquaintance of 
our olfactories. 

The volatile oils are, in many instances, isomeric, that is, 
composed of the same elements and the same proportions, 
but with different properties. Chemical science, however, 
has not yet been able to convert the one into the other, most 
probably on account of the different groupings of the same 
number of elements. 

Oil of lemon and oil of orange peel are obtained by placing 
the rinds in a linen cloth and subjecting them to a powerful 




There are said to be over one hundred varieties of essen- 
tial oils, very similar in chemical properties, but differing 
greatly in taste and smell. The oil is bidden away in little 
cells which require to be broken before the flower exudes its 
real fragrance. Violet, heliotrope, and several other delicate 
perfumes are subjected to infusion and absorption in melted 
tallow or lard, and in this manner their oil is secured. 

Jessamine, tuberose, and other flowers that are injured by 
heat are subjected to absorption alone. This process is ex- 
tensively used in several parts of France, and is termed en- 
fleurage. Oil of camphor is obtained from the wood or gum 
by distillation with water ; it is subsequently purified by re- 
peated sublimation. The wood, however, is the most gene- 
rally used for this purpose. It is insoluble in water, but 
easily soluble in alcohol, ether, and the fixed oils. Oil of 
turpentine is obtained by distilling the crude juica alone or 
in water, and is made pure by repeated rectification with 
water. It is a colorless liquid with a strong aromatic but 
disagreeable odor. It is of great value in the arts, and for 

medicinal purposes. Oil of 
juniper has a different com- 
position, but is obtained 
from fresh berries after be- 
ing pounded thoroughly and 
macerated several hours in 
water. The subsequent pro- 
cess of distillation is much 
the same is in respect to 
turpentine. Oils of eassa- 
fras and hemlock are ob- 
tained in a manner similar 
to the distillation of most 
woods and barks, but re- 
quire very careful prepara- 
tion, as well as application 
of the required means 1o ob- 
tain satisfactory and profit- 
able results. --New York Mer- 
cantile Journal. 



A NEW BIBD OF PARADISE. 

drops of oil collect on top, and are taken up by a bunch of 
cotton tied to the end of a stick. When sufficient is gathered 
in this way, the oil is pressed out of the cotton. In some 
sections the whole flower is subjected to distillation, the calyx 
remaining entire as it is plucked from the stem. In Egypt 
the petals of flowers, and especially roses, are subjected to 
distillation with water in copper stills. Some manufacturers 
of essential oils place alternate layers of rose leaves and se- 
same seeds in a vessel, where they are allowed to remain 
about a fortnight, wheD fresh layers of roses are added, and 
this operation is repeated several times, or until the seeds 
have absorbed sufficient oil, when they are subjected to 
pressure, the rose oil collecting on top, and the oil of the se- 
same seeds separating and settling to the bottom. Oil of rose 
is a thick yellow liquid, which solidifies at a low tempera- 
ture, and becomes a viscid mass. When concentrated, its 
odor is so strong as to cause headache, and it is only when 
diluted that its fragrance can be best appreciated. Its sweet- 
ness is not injured by the action of sulphuric acid. 



Dry Plate Photography. 

Mr. H. Houlgrave gives 
the following formula : He 
mixed thirty grains of crys- 
tallized bromide of en dm ium 
and fifteen grains of pyrox- 
ylin with one ounce of ether 
and one ounce of alcohol, 
cotton giving a powdery col- 
lodion, not succeeding like 
one that gave a tough film 
In a level ptereo-devj'oping 
glass dish, he poured one 
ounce of the above, and, 
after leaving it for about 
two hours to set, lie filled 
up the dish with his bath 
solution of silver, of about 
seventy grains strength. 
After a time be raised the 
film with a silver fruit 
knife to allow the solution 
to flow underneath, and left 
it to soak a little longer. 
After pouring off the bath 
solution he poured on his 
first washing water, which, 
from constant use, contained 
about five grains of silver 
to the ounce. This was left 
on the. film about half an 
hour, and then saved for 
future use. The dish was 
then filled up with rain wa- 
ter, leaving it two or three 
hours, and washing again 
until all milkiness had dis- 
appeared. Af ler well drain- 
ing, the film was hung up 
to dry by artificial heat, as 
it took too long to dry other- 
wise. The pellicle was then 
of a very horny nature, and 
could be cut and kept till 
wanted ; of course the wash- 
ing had to be conducted in 
the dark room. With one 



ounce of the pellicle, he made two ounces of emulsion by 
adding equal quantities of ether and alcohol, and to that 
quantity he added forty minims of a sixty- grain tannin solu- 
tion. When the pellicle dissolved — which took some time 
unless constantly shaken up — he coated his plates, placing 
them at once in his drying box without any further washirg, 
using no substratum. He preferred an edging of india rub- 
ber solution before pouring on the emulsion. In develop- 
ment he first moistened his plates with pure alcohol, washed 
with water, and then developed with a three-grain solution 
of pyrogallic acid, adding one drop of a twenty-grain solu- 
tion of bromide of potassium and one drop of a sixty-grain 
solution of bicarbonate of ammonia. 



During the past ten years, the screw has entirely replaced 
the paddle in transatlantic navigation, the weight of marine 
engines has diminished one half, the steam pressure has 
quadrupled, and the consumption of coal has decreased two 
thirds. 
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ASTRONOMICAL NOTES. 

Obsebvatoby of Vassab College. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
ndebted to students. M.M. 

Positions of Planets for April, 1874. 
Mercury. 

This planet, which was so beautiful in the evening twi- 

ght in March, rises in April before the sun, and should be 
ooked for in the morning. Its declination is so much far- 
her south than in March that it cannot be so well seen. 

On the 1st of April, Mercury rises about 5 A. M., and 
sets at 4h. 31m. P. M. On the 30th, Mercury rises at 4h. 
19m. A. M. , and sets at 4h. 47m. P. M. 
Venus. 

On the 1st of April, Venus rises at 6h. 14m. A. M., and 
sets at 7h. 6m. P. M. On the 30th, Venus rises at 5h. 49m. 
A. M., and sets at 8h. 19m. P. M. 

Venus should be seen after sunset, almost directly in the 
B un's path on the first half of the month ; after that date it 
will be further north than the erun and can be seen for some 
time after sunset. Venus and the moon will be in conjunc- 
tion on the 17th. 

Klars. 

Mars will at present scarcely repay the observer who at- 
tempts to study its phenomena, even with the aid of a good 
telescope. 

On the 1st, Mars rises at 6h. 51m. A. M., and sets at 8h. 
35m. P.M. On the 30th, Mars rises at 5h. 54m. A.M., and 
sets at 8h. 30m. P. M. 

Jupiter. 

On April 1, Jupiter rises at 4h. 50m. P. M. , and sets at 5h. 
14m. A. M. On the 30th, it rises at 2h.43m. P. M., and sets 
at 3h- 15m. the next morning. 

Jupiter is the great beauty of our evening skies all 
through the montTl. It should be observed between 9 P. M. 
and midnight, when it is not iar from meridian. Its motion 
among the stars is retrograde, or toward the west, and it is 
so great that from night to night its change of place can be 
detected. 

The phenomena resulting from the motions of the sat 
ellites on the 7th and 15th of the month are very interesting, 
and some of them can be seen with a small telescope. On 
the 7th the fourth satellite will disappear by eclipse — it will 
pass into the shadow of Jupiter, and before it comes out the 
first satellite will disappear by transit — that is, it will be 
projected on the face of Jupiter and will be lost in the light 
of the planet. 

On the evening of the 15th, the fourth and second satellites 
of Jupiter make transits across the face of the planet nearly 
at the same time ; with a powerful telescope both will be seen 
projected on the disk, bat they caDnot be detected by a tele- 
scope of low power ; they will be lost in the light of Jupiter, 
and the planet will seem to have but two moons. 
Saturn. 

Saturn is very unfavorably situated, as it is far south, rises 
in the early morning and sets on the 1st a little after 1 P.M. 
and on the 30th before noon. 

Uranus. 

Uranus is well situated for observation, but requires a 
a pretty good telescope to render it interesting. It rises on 
April 1 at Oh. 42m. P. M. , and sets at 3h. 7m. the next 
morning. On the 30th, Uranus rises at lOh. 49m. A. M., 
having set at lh. 18m. on the morning of that day. 
Neptune. 

It is useless to attempt observations on Neptune at pres- 
ent. It comes to the meridian nearly at the same time with 
the sun, and makes nearly the same diurnal path. 
meteors. 

But few meteors have been seen during February and the 
first half of March. The only one reported of any consid- 
erable size was seen on February 28, south of Sirius, at 8h. 
30m. P. M. The moon was nearly full, yet it appeared 
brighter than Jupiter. Several meteors were seen between 
8 and 9 P. M. of the 15th of March. 

Barometer and Thermometer. 

The meteorological journal from February 14 to March 
14 gives the highest barometer, February 25, 30'51 ; the low- 
est barometer, March 10, 29'46 ; the highest thermometer, 
March 4, at 2 P. M., 53'; the lowest thermometer, Febru- 
ary 18, at 7 A. M., 11°. 

Amount of Bain. 

The rain which fell during the night of February 20 
amounted to 21 inches. 

The rain which fell between the afternoon of February 
22 and the morning of February 23 amounted to 0'28 inches. 

The rain which fell during the night of March 3 and the 
morning of March 4 amounted to 1 6 inches. 



the house at the corner of 13th street and Third avenue. • An 
alarm of fire was Bounded by telegraph, and the hook and 
ladder apparatus was quickly on the spot and assisted to put 
out the flames. 



(April 4, 1874 



■* «•» » 



A Street Fire* 

In this city, recently, a one horse truck laden with twenty- 
seven cases of naphtha was being driven up Third avenue by 
an employee of the Gas Meter's Saving Company. When 
near 14th street,the driver struck a match and threw the end 
of it among the cans. In an instant the whole contents were 
in a blaze. The driver spiang out and left the vehicle to its 
fate. The horse, a fine young animal, reared and plunged 
with fright, but the traces and harness confined him to the 
burning pile. Superintendent Hartfield, of Mr. Bergh's 
socity, riding up on a car, sprang off at the spot, and, under 
a scorching fire, unhitched the animal and saved it from a 
horrible death. In ten minutes the wagon was a small heap 
-of charred fragments. The flames reached the top story of 



Tike Basking Shark. 

An interesting ichthyological discovery has lately been 
made by Professor Steenstrup, of Copenhagen. He finds 
that certain combiibe bodies, whichhave been supposed to be 
appendages of the skin of certain sharks, are really shifting 
organs appended to the interior of the gill apertures of the 
basking shark ; and he infers that this fish, the largest shark 
of the northern regione, which attains a length of thirty- five 
feet or more, lives, like the still more gigantic whales, upon 
the bodies of small marine animals strained from the water 
by these peculiar fringes. The very fine rays composing 
the fringes are five or six inches long, and were some years 
ago shown by Professor Hanover to consist of dentine, so 
that each of them may be regarded as, to a certain extent, the 
analogue of a tooth. It is remarkable that Bishop Gunnerus, 
who originally described the basking shark {selachus maxi- 
mus) and regarded it as the fieh that swallowed the prophet 
Jonah, noticed the existence of these branchial sieves more than 
a century ago. — Science Gosbip. 



Prize fob an Alcoholometer. — M. Leon Say has proposed 
to one of the commissions of the French Assembly that a prize 
of 200 francs should be offered for the discovery of a process 
by which it may be possible to determine immediately and 
practically the amount of alcohol in any mixture, no matter 
how composed. The commission voted unanimously in favor 
of the proposal, and M. Dampierre was charged to draw up 
a report on the subject. 



A Reddish Brown Paint for Wood. — The wood is first 
washed with a solution of 1 lb. cupric sulphate in 1 gallon of 
water, and then with | lb. potasssum ferrocyanide dissolved 
in 1 gallon of water. The resulting brown cupric fer- 
rocyanide withstands the weather, and is not attacked by in- 
sects. It may be covered, if desired, with a coat of linseed oil 
varnish. 



Mr. W. B. Norris, the inventor of the diagonal planer il- 
lustrated on page 198 of our last issue, desires us to sta*e 
that the capacity for work of his machine is fifty doors, each 
2 feet 6 inches by 6 feet 6 inches,per hour,and not per day, as 
stated in the description. 



IMPORTANCE OF ADVERTISING. 

The value of advertising Is bo well understood by old established business 
firms that a hint to them Is unnecessary ; but to persons establishing a new 
business, or having for sale a new article, or wishing to Bell a pa tent, or find 
a manufacturer to work It: upon such a class, we would Impress the Impor- 
tance of advertising. The next thing to be considered Is the medl m 
through which to do It. 

In this matter, discretion Is to be used at first ; but experience will soon 

determine that papers or magazines having the largest circulation, among 
the class of persons most likely to be Interested In the article for sale, will 
be the cheapest, and bring the quickest returns. To the manufacturer of 
all kinds of machinery, and to the vendors of any new article In the 
mechanical line, we believe there 1b no ether source from which the adver- 
tiser can get as speedy returns as through the advertising columns of the 
Scientific Auxbioax. 

We do not make these suggestions merely to Increase our advertising 
patronage, but to direct persons how to Increase their own business. 

The SCIENTIFIC AKTOIOaX has a circulation of more than 42,000 copies 
per week, which is probably greater than the combined circulation of all 
the other papers of Its kind published In me wortu. 



Inventions Patented In England by Americans. 
(Compiled from the Commissioners of Patents' Journal.] 
From February 21 to March 2, 1874. Inclusive. 
Cabtbidge Machinery.— C . H. Webb, Brooklyn, N. Y. 
Cobbugating Machinb.— H. W. Lafferty et aL, Gloucester, N. J. 
Emeby Grinding.— C. Heaton (of New York city), London, England. 
Feed Watxb Heateb, etc.— I, P. Magoon, St. Johnsbury, Vt. 
Floob Covebing.— J.L. Kendall, Foxboro', Mass. 
Joubnai. Box-— J. N. Smith, Jersey city, N. J. 
Look Habnzbb, etc.— J. Sladdtn, Lawrence, Mass. 
Preserving Eggs.— D. Miles, Boston, Mass. 

Sewing Machine.— I. M. Singer (of New York city), Paignton, England. 
Twisting Fringe.— W. Brooks, Remington, Vt. 



DECISIONS OF THE COURTS. 



Supreme Court— District of Columbia. 

CONKLIN AND STAFFOBD.— PATENT STBADDLING CULTIVATOB. 

[Application for reissue.— Appeal from the Commissioner of Patents.— 
Decision March 2, 1874. J 

Opinion of the court delivered by Mac Arthur, Judge : 

The appeal in this case Is from a decision of the Commissioner of Patents 
refusing to grant a reissue of a patent to the representatives of a de- 
ceased Inventor. The refusal to allow the reissue is placed by the Com- 
missioner on the ground that the claims for which the reissue Is denied 
have been abandoned to the public use, and are, therefore, not patenta- 
ble. The facts of the case are as follows: 

Daniel 8. Stafford made application for letters patent August 30, 1860, for 
anew and useful Improvement In corn cultivators, which lie described In 
his specification as thit kind of cuUlvator that can be raised or lowered, or 
turned to the right or left, bv the operator from his seat on the machine, 
bo as to adapt the machine lor passing over or turning to one side of an 
obstruction, or to cause It to follow the crooks In the rows of plants. And 
tbls Is followed by an elaborate description of the Invention In all Its de- 
tails. The original patent was Issued to him January 15, 1861, embracing 
three claims : First, the combination which enabled the driver to guide tbe 
machine so as to follow the crooks In the rows of plants ; second, the com- 
bination of tbe seat and the bent axle ; and third, the long bent share blades 
or cutters for the purpose of throwing the loosened soil toward the DlantB. 

In 1866 Daniel S. Stafford died, and on the 18th September, 1870, his as- 
signee and widow, who has since married and Is now Mrs. Conklin, filed an 
application for a reissue, embracing seven claims, five of which were 
allowed, and two of them were rejected for the reason already mentioned, 
that Staflord hid abandoned the subject matter of such claims previous to 
the Issuing of the original patent. These claims are in the following Ian 
guage: 

The combination, in a straddle row cultivator, of two wheels, B, an axle, 
C, frame, A, and series of plows. G, arranged In two gangs, bo as to till or 
cultivate the soil on both sides of a single row of plants simultaneously as 
set forth. 

Also the combination, In astraddle row cultivator, of two wheels, B, an 
axle, C, frame, A , series of plows, G, arranged In two gangs, and a seat, E, 
for tbe driver. for the purposes st t forth. 

The application for the retseue was necessarily made under the flfty-tbird 
section of the revised patent law of 1810, which seems to be tbe only provi- 
sion In the atatate authorizing tbe Commissioner to Issue a new patent for 



the same Invention. This section declares that whenever any patent Is In- 
operative or Invalid, by reason of a defective or Insufficient specification 
or by reason of the patentee claiming as his own Invention or discovery 
more than he had aright to claim as new, If theerrorhasarlsen bylnadver- 
tence, accident, or mistake, and without any fraudulent or deceptlvein- 
tentlon, the Commissioner Is authorized, on the surrender of such patent 
to cause anew one to be Issued, with corrected specifications. 

It will be seen by tbe terms of the statute that In order to entitle a party 
to the reissue of a patent It is Incumbent on him to show that it is inopera- 
tive or invalid by reason of a defective or Insufficient specification or that 
the patentee had claimed more than be Invented, ana that the error bad 
arisen by Inadvertence, accident, or mistake, and without any fraudulent 
intention. Unless these circumstances exist In an application of tbls 
character, lean find no authority by which ihe Commissioner can reissue 
a patent; as he Is an officer of special and limited power, bis action muBt 
be restricted to the particular cases mentioned in the statute. I refer to 
these requirements of law, because If the original patent Is neither inop- 
erative nor invalid, and if no error has been occasioned oy accident or 
mistake, there must be a presumption of law and fact that the patentee 
bag abandoned to tbe use of tbe public everythln g which he may have In- 
vented, but which he did not Include In his claims and specifications 
The law presumed that every one who applies for a patent will embody 
his invention in specifications sufficiently definite to preserve as much of 
his discovery as he desires to protect by a patet t If. from mlsuke, he 
has overlooked anything within the scope e f his invention, he may sur- 
reuderhls patent on thatground.a^d claim a new one. In accordance with 
amended speciflcatlbLS. Tee party asking thiB relief must, be denied it 
unless he brings himself within the statute. When he knows all tbe facts 
relating to his own case, but. through culpable ne llgence or misconduct, 
has failed to claim all of his discovery, the law will not extenn its atd to 
hlrn, but will leave him to enjoy only such limited advantages as h«* has 
actually secured. The law reserves Its remedies for the car-ful and vigi- 
lant who may have been misled from any of tbe causes mentioned in tbe 
statute. 

Courts of equity very often grant relief in cases of mistake when a 
meritorious case is established by the pleadings and proofs: but tl.e 
remedy is regulated by well established rules of law, and undoubtedly 
Cunaress hadtbe same rules In view when it extenued tbls remedy to 
slmilarcases under the patent law which they enacted. 

It is conceded that tbe Supreme Court has decided In several cases that 
the granting of a reissued patent clobes a»l inquiry into the existence of 
Inadvertency, accident, or mlsiake. A presumption then arises that the 
proofs have been regularly made, and that they were eatlsfactorv. "No 
other tribunal is at liberty to re-examine or controvert the sufficiency of 
such proofs if laid before him when the law his made such officer the 
Proper judge of their sufficiency and competency." (Hallway V8- SMmpson, 
u PeterB,459. Seymourps. Osborne, 11 Wall., 542.) 

In the case at bar no such presumption arises, for the patent has not 
iBBued.and the proofs are before us to b* examined and weighed, and we 
are called upon, as preliminary to the granting of the patent, ro judge of 
the sufficiency and competency of the proofs to sustain the application In 
conformity to the essential requisites of the statute. The decisions re- 
terre*to can have no application to an appeal of this kind 

In this case Stafford during his lifetime never pretended to anyone that 
bis patent was inoperative, or that the specifications were detective In 
any respect, or that he had omitted or added accidentally or by n is'ake 
On the contrary he always claimed for it the highest merltand practical 
utility. Tbe evidence In the case of Sayles vs. Hapgood. used by consent 
on this application, establishes beyond aey doubt tnat It w&s a valuable 
Invention, and.aBOneof the witnesses expresses it, a strong, durable, and 
efficient far mimpleraent. It appears tbatmnre than 15,000 ofthe machine* 
PAS bee J n man "factured under ihe patent up to the time of his dt-ath In 
1866, and sold to thepubllc. Another circumstance of much significance 
l- not to be overlooked In this connection, and It Is that, after ihe origi- 
nal patent had been obtained, Staflord made further Improvements u on 
the same cultivator, and for one of these he procured a dlstlpct and In- 
dependent patent. About three weeks before he died he gave his br ther 
a description of a model for another improvement, which was patentfd 
after bis death; and during all the time be was employed In devising 
models of new Improvements upon his invention there is not a particle of 
evidence tending to show that he claimed there was anything wanting in 
the specifications which he had filed in the Patent Office when he obtained 
the original patent In 186 1. 

It seems quite clear, upon this state of the case,th»t Staffoid neveriD- 
tended to patent more than be had carefully and deflpltely described In hia 
origin*! application, and that everything else which he might have In- 
vented up to that period waB abandoned to the public. This Intention Is 
clearly indicated by his actB, and is as luily proved as it Is possible to 
prove the purposes of one now dead. 

It Is noticeable that the application for the reissue stqtes none of the 
causes mentioned in tbe statute for which a new patent might be iBsued, 
ana careful examinations of the proofs discloses the fact thi»t not a parti- 
cle of evidence has b<-en taken to sustain these pre requisites of the law. 
No presumption can prevail here that the Proofs have been made, as would 
be the case If a patent bad Issued, and the only rational belU'f that c*n 
ariBe upon the case as it now standB is that Stafford abandoned what he 
did not Include in his specifications. 

We are aware that the Commissioner has presumed abandonment from 
what he deems proof of the publicum of the Invention for several years 
previous to the issuing of the original patent. "While we may not be suis 
fled that a public use U shown of such a character as to establish abandon- 
ment, yet the testimony on this subject, taken In connection with the facts 
[ have already mentioned, adds considerable force "o the presumption that 
Stafford never intended to patent what Is now cUlmed. 

He made his first machine In 1812, and It compreheoded In a rude form all 
the elements of tbe combination for which in 1861 be obtained a patent It 
was a two wheeled straddle row cultivator, with plows on each side, so an 
to cultivate a whole row at a time, with a Brat for the driver, drawn by two 
muleB, and did as good work as aslngleplow. To explain the delay which 
took place from nlB flrat machine. In 1842, until he obtained bis patent, 
eighteen yeais afterward, In 1861, the appellants claimed to have proved by 
the testimony of several witnesses that during all that time Stafford was 
in poor health, and wasgreatly embarrassed in bis circumstances ; that ho 
was employed from time to time in 1m proving bis invention, an dconstan »ly 
declared his intention to obtain a patent as soon as be could procure the 
means. Whether this was the real cause of delay or Dot, such a protracted 
period of reflection and experiment afforded him extraordinary opportuni- 
ties to ascertain and descrloe his claim wi'h precision and accuracy. 

There is no proof that he was not entirely satisfied wltn what he did. 
The application for the reissue Is not made until 18U, a period of nearly 
five years after his death, and thirty years after be had reduced his inven- 
tion to a practical form. In the meantime at least one hundred distinct 
oaten ts have been issued for cultivator-, and the numerous manufacturers 
In the west and northwest are respectively manufacturing on a patent of 
tbelrown. The art has probably received many valuable additions troin 
the efforts of so many persons ; but If the claim of these appellants be 
allowed they would have a monopoly of every form of cultivator with 
wheels, axles, plows, and a seat for the driver. 

It would, Indeed, be a patent for a cultivator generally. Such a claim 
should not be assented to unless it can be shown with reasonable certainty 
that, if patentable at all, it has never been deserted and abandoned by the 
Inventor. 

W. ar» of the opinion that the decision of the Commissioner should be 
affirmed. 

Some discussion occurred during the argument concerning the Jurisdic- 
tion of thlB court on an appeal from a decision of tbe Commissioner of Pat- 
ents. Theforty-eighth Bectlon of tneact provides for the appearand the 
next section directs that the appellant shall file In tbe Patent Office bis 
reasons of appeal lu writing, and the fiftieth section enacts that the court 
shall revise the decision appealed from, and that such revision shall be 
confined to tbe point set forth In the reasons of appeal, a majority of the 
court are of opinion that by a true interpretation of those sections we can 
only examine Into the reasons of appeal, and the record andproceedlngs, 
bo far as they apply thereto, for the purpose of ascertaining whether the 
Commissioner has made an erroneous decision ; and that we cannot revise 
the decision on anv other ground than that upon which the application was 
rejected. In the case now under consideration the reissue was denied for 
the reason that the Inventor had abandoned to public use tbe subject 
matter of his two claims, and the appellants assign their reasons for 
appealing to be 'hat the Commissioner erred in refusing the claim on the 
ground of abandonment. Tbe issue Is thus clearly defined in the mode 
designated by the law, and we are forbidden to set the decision aside on 
any other ground. Nor c in we go Into tbe record at large for the general 
purpose of seeing whether the decision is right on some other ground, not 
parsed upon by the Commissioner nor stated in the reasons of appeal. 

It has been suggested that a case may occur Id which the true grounds 
of error are not set fortb in the reasons of appeal, and yet the decision be 
sustainable on some other ground. It Is, however, a sufficient answer to 
this view that It is not our duty to put a forced construction on statutes 
to remedy supposed evils. Besides, If the party wishes to test bis general 
right to a patent, he can do so Under tbe flfty-secisnd Bection, which rie- 
clares that he may have a bill In a court of equity If he has been refused one 
by the Comm lssioner. 

We have d eemed It proper to dispose of this point in the present caBe 
for the purpose .of settling the practice on a disputed point in tbls class 
of cases. ^ 

On the question of Jurisdiction, Judge Olln dissented. 
* * * The Commissioner, he savs.as near as I understand the reason 
assigned by him for his refusal to reissue tnls patent with the Improved 
specifications proposed, holds that where a patentee has been experiment- 
ing by wav of Improving his machine for a period of about twenty ; years, 
and tnen applies for a patent for his improvements, and «. patent Is gi anted 
for all he asks as his invention, and aUer the lapse of some eisht or ten 
years, during which this machine has been manufactured and scattered 
broadcastover the country, the patentee shall be deemed lo have aban- 
don ed to public use all such Inventions or devlceB In the original patent for 
whicn he did not ask protection in his application for tbe original patent 
granted him. 

Ithlnktbe reasoning of the Commissioner by which he arrived at that 
conclusion Is sound; and still I think he might well have placed his decision 
upon the ground that, by law, tr.e tacts of this case did not authorize the 
reissue of theStafford patent. * * » 

No new matter, the statute says, Bhall be Introduced into the specifica- 
tions, nor, in case of a machine patent, shall the model or drawings be 
amended except each by tbe other. 

What I* here meant by the statute which says that upon the reissue of a 
natent"7io new matter Bhall be Introduced into the specification," etc.? 
I understand It to mean this, and this only, that upon the reissue oi a pat- 
ent, the patentee Is allowed to surrender his specifications In "-uch a wiy 
as to render valid and operative the patent orlg'nally granted, but that no 
new matter shall be Introduced Into the reissued patent which was not 
claimed In tbe original application and specifications. By new matter is 
here obviously meant setting up a new claim for Bome patent able device or 
invention which was not claimed in the original patent. My concluslor. is, 
therefore, that this case, all the facts appearing before ub, did not authorize 
tbe Commissioner of Patents to grant a reissue of tbe patent in this 

From tbe claims, as set forth In tbls application for a reissue of the Staf- 
ford patent, it will beclearlyseen that an attemptis made to sir o dale over 
every possible invention and Improvement known in thiB kino of machine, 
and to render them all subject to tbe payment of a royalty to the assignee 
of Stafford, and to bis widow, Mrs.Crnklln. 

-.Well, we think the Commissioner might have paused before granting such 
an extraordinary claim. 

K L. Stanton and A. Mac Callum, counsel for appellant. 

M arcu* k S. Hopkin*, for the Commissioner of Patents. 
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Improved Spring: Bottom Cot. 

Francis E. Lord and Herman K. Blanchard, Cambrtdgeport, Mass.— The 
frame consists of two side bare conneeted at their ends by two cross strips 
and near their ends by two cross bars. The legs are pivoted to the side 
bars, and the lower parts of each pair are connected by a cross strip. In 
the ends of the cross strips are formed Blots, the Inner parts of which are 
made sufficiently large to receive the heads of the braces, and their outer 
parts are made narrow to fit upon the necks of said braces. The latter are 
pivoted to the side bars In such a position that their heads, when the legs 
are extended, may pass through the larger parts of the slots In the cross 
strips. The braces are then slipped close up to the legs, which brings their 
necks Into the narrow partB of the slots In the cross strips, and securely 
fastens the said legs In place. This construction enables the legs and braces 
to be turned up along the Inner sides of the side bars, so as to be entirely 
out of the way, and adapt the cot for use as a bed bottom, orenable It to be 
compaetly packed for transportation or storage. 

Improved Sawing Machine. 

Harvey Morey and Samuel H. Bellah, Cameron, Tex.— A frame, mounted 
on a low truck, has horizontal ways for a saw frame to slide forward and 
backward In, the saw projecting at one Bide of the frame. The frame Is 
also provided with vertical ways, Into which the saw can be shifted when 
It Is desired to saw felled trees Into blocks. This saw frame has a forked 
pitman rod attached to each end, one of which (s connected directly to 
the crank of a driving shaft, and the other Is connected to a rock lever, 
which 1b connected to another crank on Bald shaft, the two cranks being 
arranged at opposite Bides of the axis. The saw frame has a feed screw, 
ho arranged that it can feed the frame forward aud back, while Bald frame 
reciprocates to work the saw. 

Improved Device for Emptying Carboys. 

Hugh R. F. Koechllug, New York city.— This Is an Improved device for 
removing acids and other liquids from carboys and other vessels by atmos- 
pheric pressure, and wlthont agitating said liquids or disturbing any sedi- 
ment that may be In said vessels. By suitable construction, when the pis- 
ton of an air pump is drawn upward, an upper valve ts closed by the pres- 
sure of the air within the bottle, preventing the escape of the air from the 
latter. A lower valve Is then raised by the pressure of the outer atr.allow- 
lng said outer air to enter (he barrel of the air pump. As the piston 1b 
forced downward, the pressure of the air forced out of the barrel closes 
the lower valve, and, opening the upper valve, passes Into the bottle, 
where Its pressure will force the liquid contalnedln Bald bottle out through 
a siphon-shaped tube Into the receiver. 

Improved Cultivator and Plow. 

James B. Lucas,*PellBville, 111.— The axle Is bent four times to form a 
middle bow. The tongue Is secured to tbe hounds, and the rear part of 
the latter to the axle, near its outer bends. Braces are attached to the 
axle and to the honnds. To the forward end of tbe plow beam are secured 
the end3 of two bars, which are pivoted to couplings, by which they are 
connected with the axle. Another brace bar la pivoted to a coupling, by 
which (t la connected to the axle, and Is placed upon the mold board side 
of the beam, Its "ear end being bent to lie along the side of the said beam, 
and to pass through the loop of the coupling attached to the plow beam. 
This construction allows the plow to have enough lateral movement to pass 
around stones and other obstructions, and to enable It to be raised and 
swung beneath the framework of the machine. By operating a lever, the 
forward end of the plow beam may be raised from the ground, allowing the 
plow to run npon Its foot or heel. 

Improved Packing Box. 
William D.Woodruff, LoulBville, Ky.— The bottom has cleats fastened 
upon the upper Bide along the edges, and projecting at the ends. The 
top of the box has similar cleats on the under aide. The side pieces ex- 
tend beyond the end3 of the top and bottom boardB as far as cleats do, 
and they also have a cleat extending across the Inside at eaoh end. The 
end boardshave a cleat at the lower end, extending across the inside. 
To set up the box, the oottom IsHId at the ends on the cleats of the end 
pieces, which are set upright ; the side pieces are then laid at their lower 
edges on the bottom, between the edges of the end pieces and cleats. 
Then, after filling the box, the top 1b laid on between the upper projecting 
end of the end boards, with Its cleats outside of and confining the upper 
edges of the Bide boards: then binding cleats are put on between tbe 
upper ends of the end pieces and the upper side of the top, and fastened 
by screws screwed obliquely into the end pieces. To take it apart after 
unpacking (t, the screws are taken out, after which all the parts can be 
readily separated and packed away In a small pile. 

Improved Flour and Middlings Purifier. 

George W. Brown, Metropolis, 111.— The general Idea of this invention is 
to enable the attendant to force any amonnt of air that may be required 
Into the cbest or Inside the reel, or both, and withdraw it, as may be re- 
quired for the different kinds, qualities, and conditions of grain, suitable 
valves being employed to regulate and control the currents. By long 
trunks along the top of the chest communicating with two air chambers, 
air maybe blown into the reel space with the pressure fan, or sucked out 
to draw out impurities with the other. By trunks along the sides of the 
reel above the fall boards, air Is 10 be forced In below the reel to clean the 
fall boards and facilitate the descent of the flour to the conveyer below, 
also to act on the under side of the reel. A perforated tube on the shaft 
facilitates the separation of the material bolted by tbe jets of air it lets in 
from the pressure chamber. Coarse wire wings on the perforated tube 
separate the material falling on them. A smooth ring, fitted In the en- 
larged portion of the reel at tbe mouth of the funnel, carries the remain- 
ing unbolted material quickly uader or beyond the mouth of the funnel 
to the coarse tall screen beyond, or to be passed out at the tall end to a 
receiver below. The funnel Is for drawing tbe Imparities out of that 
portion of the reel through which the fine matters are bolted, while pre- 
venting the escape of the coarser particles from yje tall portion. The ma- 
terial collecting In the suction chamber Is removed from time to time 
through a suitable aperture therefor in the case, having a gate for clos- 
ing It. 

Improved Cane Harvester. 

Felix L. Cervantes, Cardenas, Cuba.— This invention consists of a har- 
vester cutter adapted for cutting a single row of cane, with an endless 
bottom carrier and two or more side carriers between two high sides of a 
supporting case. The cane 1b held vertically, and carried against a series 
of horizontal saws on a vertical shaft, which cut the cane Into short sec 
tlons for convenience In handling. The tops are also cut off and delivered 
Into a receptacle for fodder, while the cane 1b passed into a wagon to be 
conveyed to the sugar mill. 

Improved Knit Legging. 

Samuel Baron, New York city.— This Invention consists of knit leggings 
for ladles and children, having an extension above the knee with an elas 
tic In the top, and also having a contracted portloa immediately below 
the knee, formed by shortening the stitches, In which elastlcB may or may 
not be used. The object is to provide leggings which will cover the knee 
and a portion of the leg above, and retain their position. 

Improved Oil Stone Holder. 

Ezra C. W. Hull, Hoosick Falls, N. Y.— This invention consists in an oil 
stone holder made to revolve on pivots, and having three faces, with ad- 
justable clamps and screws for securing tbe oil atones. By making the 
cylinder to hold two or more stones, which may be of different degrees 
of fineness, it is a great convenience In sharpening tools. 

Improved Steel for Sharpening Knives. 

Owen W. Taft, Brooklyn, N. Y.— This invention relates to a knife-sharp- 
ening steel possessing peculiarities of construction calculated to render 
it much more efficient and for a longer period than other steels. It con- 
sists in a S3rles of blades set radially around a rod or stock, which is at- 
tache 1 to * handle of suitable form. These blades are employed for the 
benefit of the angles of their outer edges for knife-sharpening purposes 
which are mjre efficient than can be formed on a steel rod by the con- 
cave flutes or grooves, or the file surfaces with which steels are armed 



their form is better adapted for action on the knife edge ; and it la auch 
that the edges do not become dulled by wear, but are adapted to be self- 
sharpening, or if necessary they can be filed or ground sharp. A patent 
lor this device has also been applied for in England. 

Improved Frnit Masher and Sifter. 

Charles S. Bucklln, Red Bank, N. J.— This Invention is an Improved ma- 
chine for rubbing tomatoes and straining out the seeds In making catsup. 
The tomatoes are Introduced through a hopper, and fall Into a seml-cylln- 
drlcal wire cloth screen, through which they are rubbed by a cam on a lon- 
gitudinal shaft. They then pass to a lower screen which may be suitably 
Inclined, which Is sufficiently fine to prevent the passage of the seeds. 

Improved Press. 

John W. Fields, Sherman, Texas.— The press case 1b arranged horizon- 
tally, and contains a follower which haa guide pulleys on Its rod. Ropes 
pass over these pulleys and around a fixed wheel, by rotating which a to- 
and-fro motion 1b Imparted to the follower. 

Improved Electrode Handle for Medical Use. 

Jerome Kidder, New York city.— This Invention provides, for electro- 
medical purposes, an Improved double electrode for facilitating the adjust 
ment of the amount of surface required, and the convenience of manipu- 
lating the current. It consists of a double electrode, so constructed that 
both poles of tbe electric current can be brought to It, and still be Insu- 
lated from each other, so that one pole of the current will be received in 
the hand that holds the electrode, while the other pole may be applied to 
other parts of the body, thus using the same with one hand, leaving the 
other free for other purposes. 

Improved Cultivator, 

Isaac Cory, Dalton, Ind.— An arched bar Is secured to the driver's seat, so 
that both msy be moved forward or back, to adjust the feat so that the 
weight of tbe driver mav properly balance the machine. Stirrups for the 
driver's feet are secured to the rear ends of side bars by the clamps that 
secure the ends of the arched bar, and may be raised or lowered, as the 
hyigtta of the driver's legs may require. The middle parts of the side bars 
are connected by an arched bar, the ends of which are secured to said 
bars, and its middle part depressed to bring it into proper position for. 
the rear end of the tongue to be attached to it, the side bends giving 
spacefor the plow handles when tbe plows are raised from tbe ground. 
The forward ends of the side bars are connected byanotherbar,the end 
parts of which are horizontal, and the middle part arched to allow the 
plows to be pivoted In front, the handles to rise up, and the Implements 
to be moved laterally or vertically. 

Improved Axle Nut Fastening. 

Rolla R. Jones, Pillar Point. N. Y.— This invention consists of a circum- 
ferential groove, extending about half around the axle near tbe end, a 
pawl In a recess In the bore of the nut, adapted to fall into said groove 
when the nut la fitted on the axle, and a slide bolt In the nut, adapted to 
slide over the pawl by the action of a spring, after It has fallen Into the 
groove, and lock It fast, obviating screw threads. The nut Is fastened 
more securely than it can be by screwing on. 

Improved Razor. 

George A. Whltmarsh, Colton, N. Y., assignor to himself and F. E. Miner, 
New York city.— This invention has for its object to Improve the construc- 
tion of razors, so that they may be more conveniently and safely held In 
position to be used. It consists in a razor blade made with a short cutting 
part and a long shank having a thumb rest formed upon it. 

Improved Fountain Pen. 

David L. Latourette.New York city.— The penholder consists of a tubu- 
lar base, which screws to the end of a tubular handle, which Is the Ink 
fountain. The ink is shut off from the base by a disk and racking, or ground 
metallic Jo'nt, near the upper end of the latter. A feeding tube extends 
from this disk down through the base, along the back of the pen, to deliver 
the ink upon It. A capillary feeder of thread la arranged in the orifice of 
the feeding tube, and In connection with the back of the pen, to canse an 
even flow. An adjustable cap Is screwed on the lower end of the feeding 
tube to regulate the flow of Ink, and a spring of peculiar construction is 
combined with the base piece for holding pens of different sizes and forms. 
Tn's Invention was illustrated and described on page 178 of oar current 
volume. 

Improved Chair Seat. 

Thomas W. Moore, New York city, assignor to Fannie N. Moore, Plain- 
field, N. J.— A series of springs are arranged parallel to each other, and 
fastened at each end to opposite Bides of the frame. These springs are 
crimped or corrugated to allow for a proper degree of contraction and ex- 
pansion, and also are bent at Intervals to form spaces for the reception of 
flat transverse pieces, l'he latter are Interlaced with the springs at regu- 
lar intervals, are parallel to each other, and seenred by fastenings. If de- 
sired. The flat pieces give a smooth face to the seat or back of a chair 
but others of a different shape may be empleyed to prevent the projection 
of the corrugations from being unpleasant to the sitter. 

Stop Mechanism lor Spinning and Doubling Machines. 

George Kralnk, Pater son, N. J., assignor to himself and John Francon 
same place.— Tbe first part of this Invention consists of the bolster pro- 
jecting below the bolBter rail, and having the loose pnllev of the spindle on 
It, so that the spindle will be freed from the friction of the pulley when the 
belt Is running on it, and thus will always stop when the belt Is thrown ofl. 
The second part consists of mechanism such that, when a thread breaks and 
one of the faller wires falls.lt will swing a tongue forward Into the path of 
a projection on a reciprocating bar. The tongue will thus be moved power- 
fully by the latter, so as to release the trip rod to stop the machine. The 
third part of the invention consists of a piece of cloth or other substance, 
and a slide with wedge-like prongs, combined with the bobbin on which 
the thread winds from the spindle, the friction roller which turns tbe bob- 
bin, anil the falling rod by which the spindle belts are thrown ofl when a 
thread breaks, so that, when the rod falls, the cloth and the wedges will be 
moved forward between tbe bobbin aad the friction roller. The cloth 
then stops the bobbin, so that It will not continue to draw the thread from 
the spindles after they are stopped. The wedges go under the journals or 
pivots of the bobbin to lift It, ao that It will not press the cloth on the fric- 
tion roller during the stoppage, and thus protect it as much as possible from 
wear by the roller. 

Improved Spool Box. 

Benjamin F. Carpenter. Rosell<\ N. J.— A stand is rigidly attached to the 
bottom of a rotary spool box. The thread from the spools, of which there 
are a number disposed on pivots on the bottom of the box. Is carried up 
through a disk plate level with the top of the cover. The holes In this disk 
are numbered on the top to Indicate the number of the thread. There is a 
wheel formed of plates, around the periphery of which 1b placed a close 
spiral wire for holding the thread when it is being cut. The thread, as It Is 
carried np from the plate, Is passed between two of the convolutions of tbe 
spiral, and Is compressed sufficiently to hold it for cutting. The cutter Is 
semicircular In form, and (s attached to the top of the wheel disk, at its 
ends, and 1b covered by a spiral. The thread Is carried over the latterand 
forced down between two of the convolutions on tbe edge of the cutter, 
and Is thus retdlly severed. In thus cutting the thread, the fingers of the 
operatorare protected by the spiral. 

Improved Check Talve. 

Marshall T. Davidson, Brooklyn, N. Y.— This invention consists in the 
combination of a globe-shaped elbow having a horizontal valve seat, with 
a screw cup arranged vertically above the seat, with a ring-shaped exten- 
sion for guiding the valve in a vertical direction. The globe-sbaped elbow 
forms an annular chamber around the cap-shaped seat, through which tbe 
steam or water Is easily conducted to the exit pipe, their return being 
checked In an effective manner by their vertical downward pressure exerted 
on the valve, securing it more tightly in its seat. The valve works thus 
easily in both directions, and forms, by Its position at the elbow joint of the 
pipes, a convenient and efficient connection. 

Improved Dress Protector. 

Edward G. Eelley, Brooklyn, N. Y.— This invention consists of a dress 
protector of spiral wire, bent In such shape as is found most convenient 
for attachment and protection, and attached, either directly to the trail 
of the dress or to a piece of oloth to be applied to the dress. 



Improved Ice-Snow Scraper* 

Henry Little, Mlddletown, N. Y. — This la a machine for scraping the snow 
from the surface of ice, preparatory to sawing and harvesting It. Tbe two 
side boards of the machine are of such dimensions as will enable them to 
contain enough snow for a load. Their rear ends meet at an angle. To the 
lower part of one of the side boards 1b attached a bar, the rear end of which 
projects, and has an eye formed in it to receive the pintle formed upon tbe 
rear end of a lever, which 1b plvotedto the other of the side boards. To the 
Inner side of the rear ends of the side boards are attached two vertlca 
bars, the unper ends of which project above the upper edges of said side 
boards, and are hinged to each other, so that the lower parts of tbe Bald 
ends may spread apart todtscharee collected snow. The forward ends of 
the sideboards are connected and held af; the proper distance apart by a 
rod, and the boards are kept from spreading too far apart by stop bars. 
There Is a platform Tor the driver to staud upon, the ends of which pass 
through keepers attached to tbe upper edges of the sld? boards, bo that the 
said platform will not Interfere with the proper operation of the said side 
boards. In using the scraper. It Is drawn to the place whence the snow Is 
to be scraped ; the side boards are then brought Into a vertical position ; 
the lever and bar are connected together ; and the scraper Is drawn to the 
place where the snow is to be deposited. The lever Is then operated to dis- 
connect it from the bar and discharge the collected snow, and the scraper 
's drawn back for another load. 

Improved Binders' Attachment for Harvesters. 

Wesley C. Dentler. Palmyra, Neb.— This tnveation is an improved bundle- 
carrying attachment for harvesters for receiving the bundles when bound, 
and enabling them to be dropped together when a sufficient number has 
been collected. To curved braces are pivoted tbe carriers, tbe Inner ends 
of which are bent upward to rest against the edges of tbe tables, and the 
outer ends are similarly curved to prevent the bundles placed upon them 
from slipping ofl. The carriers are connected with cranks formed upon tbe 
ends of a shaft. To the latter Is attached an arm, the end of which is bent 
at right angles to he caught by a spring catch, to hold tbe carriers In place 
when raised Into position to receive the bundles. The spring catch 1* so 
formed that one of tbe binders, with his toot, can readily detach it, and 
allow the carriers to be lowered by the weight of the bundles, which bun- 
dles then slide off. A curved spring Is so arraneed with the arm as to raise 
the carriers into pos'tlon to receive the bundles, when the arm is caught 
and held by the spring catch, locking the carriers in position. By this con- 
struction tbe bundles can be dropped In rows, so that they can be readily 
ahocked, and so that the shocks can be more conven'.ent'y and quickly 
loaded upon a wagon. This construction also prevents the waste of grain 
from scattering, and from its being shelled out by throwing the bundles 
upon the ground as they are bound. 

Improved Cattle Stanchion. 

Hosea Wlllard. Vergennes, Vt.— There 1b a pivoted revolving frame, con . 
slstlng of two stanchions connected together by horizontal nieces. One 
st&nchlon 1b movable In a slot, so as to admit the head of the animal, and Is 
longer than the other, so that it may be slipped Into slots In the cap to 
make the frame fast. At other times the frame Is allowed to revolVe ic 
either direction, according to the position of the animal. 

Improved Saw Jointer. 

Edwin Gowdy, PettiBvllle, Ohio.— This Invention Is an improved machine 
for dressing and truing the teeth of circular and other saws. It con sf Bis of 
a base plpce, with a longitudinal screw for carrying a file holder with files 
firmly secured by a key and washer. After the teeth of the saw have be^n 
swaged, and the shorter teeth raised sufficiently to strike the first file, the 
file holder Is adjusted on the saw so that the same runs steadily between end 
pcrews. By turning, then, the saw backward, the first file acts as a gage and 
files on the circumferential edge of the teeth, dressing them smoothly and 
evenly. The key 1b then loosened and taken out with the front file and 
washer. Theflle holder Is then screwed forward and the Bide files adjusted 
to the saw, which is then passed several times along the same until the 
rough side edge of the teeth Is taken off, and a smooth an<l square edge 1b 
produced. The file holder 1b then carried back, requiring, after being once 
set, but little adjustment, which 1b, however, easily obtained by detaching 
the sliding file holder and adjusting the bottom set screws. 

Improved Three Cylinder Engine. 

Philip T. Brownell, Elmlra, N. Y.— This Invention 1b an Improved bushing 
for the crank pin of a three-cylinder engine, and an Improved oiling device 
for the same. The sectional bush for the wrist or crank pin of the engine 
Is cut longitudinally into four equal parts, which are arranged around tbe 
pin within the eyes of radial slldiSg rods, and are secured to Bald eyes, one 
to each. In such positions as to give the proper bearing upon the pin. The 
Inner surfaces of the eyes are so formed as to permit a free movement ever 
the parts of the bush that are fastened to the other eyes. The shaft has a 
disk attached to Its lnrer end, and the wrist pin project" therefrom In a 
plane eccentric, but parallel to said shaft Thus at each revolution tbe pin 
describes a circle, whose center Is the axis of the shaft. The oil for lubri- 
cating the bushings 1b held In and supplied from a cup which is attached 
fixedly to the pin, but Is arranged eccentrically thereto, and concentrically 
with the shaft. When the engine 1b at rest, the oil remains In the lower 
portion of the cup. When In motion, the oil Is distributed In the cup and 
carried around by centrifugal force , fludlng Its way to the bearings. 

Improved Mud Fender for Equestrians. 

Austin P. Speed, Louisville, Ky.— This 1* a device for protecting the 
boots and legs of persons riding upon horseback from being spattered with 
mnd. It consists in a steel frame, to which Is attached a boot of such size 
as to receive the foot of the rider, and within which tbe stirrup hang" free. 
The boot consists of a sole having an upwardly projecting flange attached 
to it, except at one side, which Is left open, and the upper edge of its closed 
side Is attached to the covered frame . 

Improved Ear Cleaner. 

Morltz Lelner, New York city.— This Invention is an instrument for 
cleaning the ear, and It consists In a twisted stem of metal, having a swab 
or bulb of some soft elastic Bubstanee at one end, attached by an eye In one 
end of the stem, and a spoon or scraper at the other end of the stem. 

Improved Seed Planter. 

Thompson Pressly, Sweet Home, Tex., assignor of one half his right to 
D. E. Hicks .—The roller, which inns upon the ground and Dresses the earth 
on the aeed, la supported by curved side bars and straps, which are adjusta- 
ble on the beam and standard, so as to throw tbe roller up or down . The 
friction of the roller on tbe ground rotates the agitator in the seed box. 
Theplow is attached to the end of the standard, so that It can be raised or 
lowered, and thereby regulate tbe depth of furrow. 

Improved Neck Tie. 

Reginald R. Parker, Indianapolis, Ind. — The object of this Invention (s to 
furnished an Improved neck tie or bow, the ends of which are stiffened In 
such a manner that they are prevented from becoming limp, or wrinkled 
orcurled to tbe outside, protecting, also, the raw edge, aud Imparting to 
the whole bow a neater and better shape. The invention consists in a neck 
tie orbow provided at the under side of the corners with protecting and 
stiffening facings, of paper or other suitable material. 

Improved Sweep for Cultivators and Plows. 

Ellas Halman, Columbus, Ga.— The midd'e part of the sweep has a ridge 
formed along Its central line and extending from the bolt hole In the stem 
to, ornearlyto, the point, while the side edges of the stem are bent to form 
flanges extendlug along the upper edgesof the wings. These two corruga- 
tions, being thus relatively placed, prevent the sheet from being bent in 
either a vertical or horizontal direction, and allow of the employment of 
thin metal that Is more easily worked and makes a cheaper a itlcle. 

Improved Safety Plu for Thill Couplings. 

Joseph G. Dance, Long Green, Md.— This Invention relates to a peculiar 
construction of safety pin by which a thill may be coupled to a vehicle with 
great facility, and yet so securely that no jolting or ordinary casualty wil 
displace it. 

Improved Ship. 

A. Jobn Bell, Ashland, Ky. — This invention consists In a ship or vessel 
having its lower deck made in three parts, the middle one resting upon 
bulkheads bracing the sides of hull, .and eastly.removable. 
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Emerson's Patent Inserted Toothed Saws, 
nd Saw Swage. See occasional advertisement on out- 
de page. Send Postal Card for Circular and Price List. 
Emerson , Ford & Co . , Beaver Falls, Pa. 

Two very important Inventions. — Partner 
wanted. Address B., Box 111, Gardner.IU. 

Portable Equatorial Telescopes — All Sizes. 
Address W. B. Schrader, Hoboken, N. J. 

Manufacturers or Inventors — A gentleman 

of 35, with good business ability and experience— Is also 
first class mechanic and accustomed to superintend 
manufacturing— would like to engage, either as manager 
or as traveling agent, for any Invention of real merit. 
Parties requiring assistance will communicate to "Man- 
ager," New York Post Office, Box 2966. 

Steam Traps on Trial — Injectors, Damper 
Regulators, &c. A. G. Brooks, 422 Vine St. , Phlla., Pa. 

Vertical Screw Fruit Evaporators are the 
implest and most powerful In the world. The " Alden" 
machines Infringe my patents. For pamphlet, address 
Marshall P. Smith, Box 825, Baltimore, Md. 

Metal Planing Attachment for Lathes — 
Patent for Sale. W. Earle Cass, 213 Washington St., 
Newark, N. J. 

Fly Trap.— Rights for Sale— 49— Marcellus, 
Mich. 

Stone Saws Wanted — For sawing Brown 
:Stone, particularly. Manufacturers, address A. K.W11- 
lams, Tltusvtlle.Pa. 

Spools, Button Molds, and all small turned 
goods made by H. H. Frary, Jonesvllle, Vt. 

Wanted — A first class Machine, known 
among Hinge Makers as a Slitting Machine. Address 
Wheeling Hinge Company, Wheeling, W. Va. 

Opium, Morphine Habit, and Drunkenness 
Cured, by a former Sufferer, a Surgeon U.S. A. Book 
with full particulars sent for two stamps. Address W. B 
Squire, M. D., Worthlngton, Greene Co., Ind. There Is 
no humbug In this. 

A Competent Millwright, who ia posted in 
Lead and Flour Mills, can do a splendid business In 
Pittsburgh and vicinity. None but such as wlllwork to 
the Interest of their employers need apply. For Infor- 
mation, address John A. Hafner, Proprietor and Manu- 
facturer of the Eureka Coll Springs for Mill Spindles, 39 
Water Street, Pittsburgh, Pa. 

Steam Fire Engines — Philadelphia Hydrau- 
lic Works, Philadelphia, Pa. 

Circular Saw Table. — See Havens' adver- 

tlsement,page 220. 

Bone Mills and Portable Grist Mills. — Send 
for Catalogue to Tolly & Wilde, 20 Piatt St., New York. 

Paragon Gold Quill-Pens — The best in use. 
C. M. Fisher & Co., l(W Fulton Street, New York. 

Chemicals, Drugs and rare Minerals used 
by manufacturers, constantly on hand and soldby pack- 
age and quantities to Bult, by L. & J. W. Feuchtwanger, 
Chemists, 55 Cedar St., New York . 

Waterproof Enameled Papers — all colors — 
for packing Lard and other oily substances, Chloride of 
Lime, Soda and similar Chemicals, Cartridges, Shoe Lin- 
ings, Wrapping Soaps, Smoked or Dried Meats, and De- 
siccated Vegetables, Shelf Papers, and all applications 
where absorption Is to be resisted. Samples on appli- 
cation. Crump's Label PreBS, 75 Fulton St., New York. 

Machinist's Grindstones in iron boxes, 
prices reduced. J. E. Mitchell, Philadelphia, Pa. 

Be&t Philadelphia Oak Belting and Monitor 
Stitched. C. W. Amy, M'f'r, SOl Cherry St., Philadel- 
phia, Pa. 

Wanted — A mechanical draftsman, well 

recommended, experienced In designing wood working 
machinery. Fer a permanent situation, address Lock 
Box 236, Hamilton, Ohio. 

Amateur Astronomers can be furnished 
with good Telescopes at reasonable prices. For partic- 
ulars, address L. W. Suttou, Optician, Box 218, Jersey 
City. N.J. 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical novelties .address 
James H. White, Newark, N. J., Manufacturer of Sheet 
and Cast Metal Small Wares. 

Best Grain Cleaner ever introduced to the 
public. State and County Bights for Sale. Agents 
wanted. Patented October 15th, 1872, by P. Provost 
Little Chute, M'ls., who may be addressed for particu- 
lars. 

Self-Cleaning Lard and Butter Cutter. Sam- 
ple 30c. Agents wanted. Wm. M. Bleakley, Verplanck, 
Westchester County, N. Y. 

One No, 4 Root Blower for Sale. Price 
$225. Used two years. In good order. J. H. Stern 
bergh, Reading, Pa. 

Steam Boiler and Pipe Covering — Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., N.Y. 

Diamond Carbon, of all sizes and shapes,for 

drilling rock, sawing stone, and turning emery wheels; 

also Glaziers' Diamonds. J. Dickinson, 64 Nassau St.N.Y, 

Engines 2 to 8 H.P, N.Twiss,New Haven,Ct. 

Protect your Buildings — Send for testimo- 
nials. N. Y. State Roofing Co., 6 Cedar St., N. Y. 

Engines, Boilers, Pumps, Portable Engines 

<new&2dhand\ I. H. Shearman, 45 Cortlandt St., N.Y. 

Soluble Glass, Silicates of Soda and Potass, 
manufactured by L. & J. W. Feuchtwanger, New York. 

Bar Lead — Machine made, of Extra Soft 
Lead, each bar exactly 6 oz., put up specially for the 
obblng trade. Bailey, Farrel & Co., Pittsburgh, Pa. 

Nickel Salts and Anodes for Plating, sold 
by L. & J. W. Feuchtwanger, New York. 

Scale in Steam Boilers — how to remove it. 
Address Geo. W. Lord, Philadelphia, Pa. 

Automatic Wire Rope R. R. conveys Coal 

Ore, &c, without Trestle Work. No. 61 Broadway, N.Y 
A. F. Havens Lights Towns, Factories, Ho- 
tels, and Dwellings with Gas. 61 Broadway, New York. 

Johnson's Universal Lathe Chuck — Abso- 
utely protected from dire and chips. Lambertvllle 
Iron Works, Lambertvllle, N. J. 

Pat. Double Eccentric Cornice Brake, m'f'd 
by Thomas & Robinson, Clnn., O. Send for Circular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase & 
Co. , 93, 95, 97 Liberty Street, New York. 

Mining, Wrecking, Pumping, Drainage, or 

Irrigating Machinery, for Bale or rent. See advertisement. 
Andrew's Patent, Inside page. 

For beat Presses, Diea and Fruit Can Toole 

Bliss A Williams, eor. of Plymouth A Jay,Brooklyn,N.Y 

All Fruit-can Tools J' , erra<iute l Bridgeton,N.J. 



Attention is called to the Engraving in the 
present No., of my Improvement In Turbines, patented 
9th Sept., 1873, No. 142,628. Would ue glad to receive of 
fers of purchase for a portion or whole Interest In Pat- 
ent, or for any part or whole or U.S., except N.'C, Wis., 
and Oregon. Offers respectfully solicited. Address In- 
ventor, A. A. Herrlman, Dickey House, Dayton, Ohio, 
until 1st April; after that, Owen Sound, Ontario, until 
further Instructions. 

A Superior Printing Telegraph Instrument 
(the Selden Patent), for private andshort lines— awarded 
the First Premium (a Silver Medal) at Cincinnati Expo- 
sition, 1871, for " Best Telegraph Instrument for private 
use"— is offered for sale by the Mercht's M'f'g and Con- 
struction Co., 50 Broad St., New York. P.O. Box 496. 

Woolen and Cotton Machinery of everv de- 
scription lor Sale by Tully & Wtlde, 20 Piatt St., N. Y. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 93,95,97 Liberty 
Street. New York. 

" Superior to all others" — for all kinds of 
work— Llmet & Co.'s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English flies. Send for Price-List. Homer Foot & Co. 
Sole agents, 20 Piatt St., New York. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price. F. C. Beach & Co. ,260 
Broadway,cor. Warren S.t.,New York. 

Brown's Coalyard Quarry & Contractors* Ap- 
paratus for hoisting and conveylngmaieflal by iron cable. 
W.D.Andrews & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase & Co., 
93, 95 97 Liberty Street, New York. 

For Solid Emery W eels and Mac inery, 
•end to the Union Stone Co. Boston. Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 
Temples and Oilcans. Draper,Hopedale,Mass. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
tddress Mllo. Feck ft Co.. New Haven. Conn. 
Small Tools and Gear Wheels for Models. 

List free. Goodnow & Wlghtman.23 Cornhill, Boston, Ms. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph— Splendid for offices, factories, 
shops, dwellings, etc. Price only $5, with battery, etc., 
complete for working. Made by F. C. Beach & Co., 360 
Broadway, corner Warren St., New York. The Scientific 
American establishment, New York, Is fitted with these 
Instruments. 




G. McK. does not state the materials of 
which his dried varnish consists.— A. S. will find a re- 
cipe for dressing skins In the Indian manner on p. 266, 
vol. 26.— C. H. B. is Informed that Iron gas pipe Is not 5 
per cent of the total Iron manufacture.— B. B. S. will 
find full directions for Bolder of all kinds on p. 251, vol. 
28.— C.L.N, will find the directions on p. 7, vol. 80, for 
constructing a telescope, trustworthy and correct.— 
J.D.H. will find Instructions for skeletonizing leaves 
on p. 815, vol. 29. Suggestions for preventing echoes In 
buildings are given on p. 856, vol. 29.— J. N. F. will find 
some valuable Information on the restoration of burnt 
Iron on p. 51, vol. 80.— E. H.B. The attraction of gravita- 
tion is the attraction of all portions of matter for each 
other.— A. O. W. The prismatic colors are often visible 
In a halo, or in a fog of any kind. There Is no generally 
accepted theory of the aurora borealis . Meteors are sup- 
posed to be small portions of matter floating through 
space ; they are attracted to our center of gravity, and 
becomelncandescent by friction wlthour atmosphere.— 
A.F.B.will find that amarlne glue, made of best glue and 
caoutchouc, will remain flexible If enough caoutchouc 
be used.— J. W. B., of Nashville, Tenn., does not send 
his name.— L. M. shouldapply to the master mechanic 
of some railroad for a situation as fireman.— W. C. T. 
will find directions for building cement walls on this 
page.— M. H,W. can fasten leather to Iron by following 
the directions on p. 42, vol. 26. Cementing emery to 
cloth, leather, and wood, is described on p. 266, vol. 26. 
— W. A. R. can cast rubber by the process detailed on 
p. 2S3, vol. 29.— L. B.'s questions are Incomprehensible. 
— F. L. S. can find the proportions of acids tor silvering 
glass by experiment. We have never heard of any suc- 
cessfuimode of silvering glass by electro-deposition. 
—A. B. D. will find directions for mounting and var- 
nishing chromos on p. 154, vol.27. For picture frame 
filling, see p. 90, vol. 29.— C. W. H. Jr. can attach cloth 
to cast Iron by the process described on p. 42, vol. 26. 
—H.£. cannot do harm by having an investigation of 
his engine.— D. W. G. will find a bar or chisel handy for 
knocklcgcllnkersfrom the sldesof a stove.— J. A. will 
fin i directions lor transferring engravings on p. 138, 
vol.30. Chinese white or the mineral off an enameled 
card will do to whiten the surface of the block.— W. K. 
should read Wilson's " Treatise on the Steam Boiler."— 
G. F. D. can clean his old files by the process described 
on p. 268, vol. 28.T-G. Mel. can utilize his old rubber by 
followlngthe directions on p. 349, vol. 26.— B.J.L. should 
read the Instructions on p. 379, vol. 26, for polishing 
walnut wood.— W. P. will find directions for mending 
rubber boots on p . 208, vol. 80. 

A. A. says : In the Scientific American 

of August 16, 1873 (editorial on lightning rods), it Is 
stated that the gas and water pipes ought to be connec- 
ted with the rod ; because If not, there is danger that 
persons may receive shocks from such pipes by the in- 
duced electricity developed In them. Now,as the rod 
and the pipes all extend Into the ground, are they not 
all substantially connected ? If the water and gas pipes 
of a dwelling communicate with the ground, and 
through It with the rod, is any further connection neces 
sary in order to prevent injury by Induced electricity ? 
A. The connection with the ground Is good, but at the 
wrong end. The upper ends must be connected or the 
resistance of the pipes etc., themselves will cause the 
trouble mentioned; and also as regards the Induction, 
this Is an action In which the end of the rod nearest the 
cloud is charged and not the other end in the ground. 
These are a few points, but one must study the mean- 
ing of Induction, resistance, tension or "potential," 
etc., to see the whole thing clearly. 



B. B. E. asks : What shape or degree of 
convexity must a plano-convex lens have to ensure the 
least spherical aberration ? A. The smallest curvature 
possible, In other words, a long focus lens. 

C. R. asks : How much power is saved by 
the use of sperm oil for lubricating purposes as com- 
pared with lard, tallow, or mixed oils? A. There will 
be from 1 to 5 per cent of difference in the friction with 
different lubricants, according to Morln's experiments. 

T. M. Jr. asks: 1, Do you know of any 
make of engines with the ordinary eccentric valve cut- 
ting off at both ends of the stroke alike ? What would 
be the advantage of such an arrangement? A. It Is 
sometimes done by making the lead different at each 
endof the stroke. 2. What could I do to prevent danger 
to surrounding buildings from sparks coming out of the 
stack of a cupola while casting? A. We cannot recom- 
mend any very reliable preventive. 

A. P. G. asks: Has any steam frigate, of 

any sea-going vessel of any class, ever attained a speed 
of 25 miles an hour, under ordinary conditions? A. We 
have seen It stated that one of the English blockade 
runners, during the war, made a speed of 22 miles an 
hour ; but this is not well authenticated. 

S. says: Is smoking cigarettes very injuri- 
ous, on account of the paper In which the tobacco Is 
wrapped? A. The paper Is injurious, but notmoreso 
than the vile weed It encloses. 

F. G. W. asks : Howheavy a weight with a 

fall of 20 feet will It require to run a sewing machine, 
on ordinary work, for an hour? A. A weight of 8,000 
lbs. 

H. R. G. says : I would like to mold some 
rubber blocks. How shall I dissolve myrubber? Would 
plasterof Paris do for molds? A. Dissolve In bisul- 
phide of carbon. Plaster of Paris will answer for 
molds. 

G. W. F. says, in reply to M , who asks 
what causes his pump valves to thump: "I set up an 
engine running at 150 revolutions with a pump which 
thumped. I put a bolt with a large head up through 
the alrchamber and screwed It down over the valve,not 
letting the valve lift so high. Then I put a Jam nut on 
top to keep it from turning, putting rubber between 
nut and air chamber, to make it tight. The head of the 
bolt, coming close to the valve, keeps it from lifting 
toohlgh. Ithas worked all right ever since. [We are 
much obliged to our correspondent for this letter. Our 
readers would do good service if they would send us 
notes of this kind on matters of general Interest.— Eds. 

W. B. asks : What effect will frost or rain 
have on a wall made of water, lime, sand, and clay ? 
How should these ingredients be mixed? How Mhould 
water, lime, sand, and small limestone be mixed to 
make a wall? how would water, lime, sand, and soft 
coal cinders do for a wall ? A. To build concrete walls 
It Is not safe to use anything but the best cement, 
broken stone, gravel, and clean sharp sand. One barrel 
of the best Portland cement will be sufficient for 13 
barrels of the ether Ingredients, filling the Interstices 
between the particles of stone and gravel and adding 
nothing to their bulk. The cement should be well la- 
corporated with the other ingredients, and supplied 
with sufficient water to set well. 

F. H.B. asks: What is the advantage of 
constructing shot guns of laminated steel or twist Iron 
barrels? Two old hunters here claim that a shot gun 
barrel made of pewter on any other material wouJd 
throw shot Just as well as guns of the best made steel, 
If theyweie subjected to the same charges of powder, 
and say that the material of which tbeyaremade makes 
no difference In the shooting. A. Provided the shape 
of the barrel Is not changed by the discharge, we think 
the old hnnters are right. It Is not difficult to see, how- 
ever, thatamuch l'ghter construction can be secured, 
with the same strenpt'A, by making the barrels of tough 
iron. 

E. F. C. asks: 1. In constructing an induc- 
tion coll, how many thlcknessesor layers of wire should 
there be In the primary coll, and why should It be com- 
posed of coarser wire than the secondary? A. From 
one layer upward, although therels but a slight gain be- 
yond a certain point. It is made of coarser wire In or- 
der to afford less resistance to the electric current. 2. 
How is the secondary coll to be wound ? Should it be 
done by commencing at one end of the wire, and wind- 
ing It upon the primary coll, as thread is wound upon a 
spool ? A. It Is best to wind it on flat layers like the 
colls of a rope, and Insulate each layer from the next 
by a ring of oiled silk or other Insulator. 3. How many 
cups of Danlell's battery, 8 Inches high by 6 Inches di- 
ameter, would be required to run the coll described on 
p. 316, vol . 29. so as to produce perceptible shocks ? A . 
Six cups o f Danlell's battery, with a properly coastruct- 
ed coll, should give sparks several Inches In length. 

J. H. D. says : 1. I am running an engine of 
about75 horse power, an ordlnaryhorlzontal wfthcom- 
mon slide valve. I wish to reverse the motion or speed ; 
how can I best do It, as I cannot very well get access to 
the valve? An engineer gives me the following rule: 
"Place the crank In position answering to the end of 
the stroke, and mark Che valve stem with file or chisel 
close up to the gland of stuffing box; now place the 
crank on the opposite center, loosen the eccentric and 
turn it round upon the shaft until the mark on the 
valve stem comes out to the edge of the gland, and fast- 
en the eccentric." Is this a correct rule, and will it 
give the same lead as before ? It does not seem to me 
that It would. A. It would not give the same lead ; and 
If you do not know the amount, you may have to equal- 
lzelt by trial at thecyllnder cocks. 2. On p. SSlof your 
vol.29, In answer to F. H. D.'s query as to the proper 
dimensions of steam and exhaust pipes, you give a table 
taken from W. S. Aucblncloss' work on valve and link 
motion. What I wish to know Is how to use the table; I 
cannot exactly see Into It. Will you please make It a 
little clearer for me and several others ? A. The piston 
speed in feet per minute is twice the number of revolu- 
tions per minute multiplied by the length of the crank 
in feet. For example, an engine having a diameter of 
16 inches and a stroke of 2 feet, making 100 revolutions 
per minute, has a piston speed of 2x100x2=400 feet per 
minute. The area of the piston is 201 square inches, and 
from the table It appears that the area of steam pipe should 
be 201x0-058=10'653 square inches, which corresponds to 
a diameter of a little more than 3| inches. 

O. C. W. says : I have a pipe 3 inches in- 
side diameter and 20 feet long, standing erect with 
closed valve at the bottom. It Is filled with water. 
Whatls thepressureon the valve? A. The weight of 
the water, if the valve has the same diameter as the 
pipe. 2. How can I Increase the pressure without ma 
king the pipe longer or forcing the water In at the top 
of the pipe ? A. By dissolving: something in the water, 
to make it heavier. 



L. W. asks: Will a rotary engine of 3 horse 
power propel a small side wheel boat 80 feet long by 7 % 
feet beam? It draws 12 inchee of water. The boat has 
a medium flat bottom and Is sharp forward. Her engine 
ruus at 300 revolutions per minute, and is geared to 
wheel shaft In proportion of 4 to 1. What speed ought 
to be obtained, the diameter of wheel being 5 feet 6 
inches, with 8x10 buckets ? A. With such an engine, the 
speed would probably not exceed2>£ miles an hour. 

H. G. C. says: Has the twist or rotary mo- 
tion, given to a rifle ball by the pitch of the Jlfllng, any- 
thing to do with Its velocity or the distance to which It 
may be thrown by a given charge of powder? A. The 
twist diminishes the velocity. 

C. Y. says : Please state what is the size of 
the quantity galvanic battery necessary to heat an Iron 
wire the l-25th of an inch In diameter to red or white 
heat ? The liquids are to be nitric and sulphuric acids. 
A . About twenty cells. 

N. D. S. asks : Is there a law that will hin- 
der me from putting a steam saw mill on a boat and 
runnlnglt (by steam) to any place ? I am not a licensed 
engineer. Can any Inspector force me to have my boiler 
tested against my will, if I only carry my own property? 
A. We do not think that your case will fall under the re- 
quirements of the steamboat law. 

M. W. R. asks: How can I restore the color 
of a black silk velvet cloak that had lime water on It, 
turning It to a light brown? A. Further Injury may be 
prevented byrubbingthe spot first with dilute acetic 
acid and then with water, but the coloring matter has 
been destroyed and can be restored only by dyeing 
again. 

A. S. G. says : A stream of water moves at 
the rate of 10 miles an hour, with a fall of 1 foot per 
mile ; what Is the momentum of the water per square 
foot? A. The horse power of the water per square 
foot of cross section is equal to the velocity of the wa- 
ter In feet per second multiplied by 62 4 times the night 
dne to this velocity, and divided by 550. To Illustrate: 
Velocity in feet per second=14 - 6. Hight due to this velo- 
city (14*6) 2 -i-64 4 = 3*3 feet. HorBe power of water per 

* 4 - 14-6X3-3X62-4 RO 

square foot of cross section, ■■ =5-3 nearly. 

550 

S. C. Z. asks: 1. At what part in a machine 
lslt that the dead polntmost frequently occurs ? A. It 
Is the position of the crank when the piston Is at either 
endof the stroke. 2. Canyoutell me of any chemical 
that will dissolve mica? A. Most varieties are decom- 
posed by sulphuric or hydrochloric acid. The silica can 
thenbe dissolved In hydrofluoric acid, or a solution 01 
caustic alkali. 

P. says : A neighbor bought a cast steel 
plow and put It into gravelly soil. After using It half a 
day, he found the mold hoard badly creased and fur- 
rowed. He then exchanged the steel plow for a cast 
lronone. It is well known that a steel sleigh shoes ticks 
worse on bare ground than a cast Iron shoe. Is steel 
softer than Iron? If not, how do you account for these 
facts? A. This may be explained on the supposition 
that the steel was of poor quality and badly tempered, 
so that It was not homogeneous In texture, and did not 
havethe same degree of hardness throughout. 

G. O. A. asks : Will a solid ball of iron 
weighing 25 lbs. fall a distance of 1,000 feet quicker than 
aballof thesame description weighing 1 lb.? A. No. 
2. Will a cylinder of iron 1 inch in diameter and 12 inch 
eslongfall 1,000 feet quicker than a cylinder 1 inch in 
diameter and 1 Inch long, If dropped end foremost ? A. 
No. 

S. says : We have a tubular boiler running 
night and day, using water pumped from the river, with- 
out any filtering. We find, after running three or four 
days, that the water foams In the boiler to such an ex- 
tent that we are compelled to let the steam go down 
anddrawott part of the water, and refill with fresh. 
Can you give me through the columns of your paper any 
method to prevent foaming? Is the use of tallow or 
any other oily substance Injurious to a boiler? We have 
In use an uprlghtboller feeder, and until recently have 
used the exhaust from the pump to assist In heating 
waterfor the boiler, the pump piston being lubricated 
by tallow. The question has arisen whether the tallow 
used would materially affect the boiler or In any way 
have a tendency to cause foam by entering Into a com- 
bination with matter contained In the water. A. The 
foaming seems to be caused oy Impurities In the water, 
which raise the boiling point. Blowing oQ 'a portion of 
the water at Intervals may remedy the trouble, but it 
wouldbebetter to use a feed waterheaterthat would 
extract the Impurities. Oil and tallow will do no harm, 
unless they contain impurities. 

J. E. C. asks : I. Will it increase the draft 

of a portable engine when not In motion to connect a 
small pipe with the boiler and let it extend Into the 
smoke stack ? A. Yes. 2. If so, what sized pipe should 
[ use for a 12 horse power engine, and how far up In the 
smokestack should It extend? A. About a quarter of 
an inch In diameter. Run it up three or four feet. 

L. E. I. asks: 1. What are the proper di- 
mensions for the ports of a cylinder 4)£x6 inches, run- 
ning 250 revolutions at 60 lbs. pressure? A. Make the 
port area one half that of the piston. 2. What would 
be the power of such an engine? A. Horse power 
equals pressure on piston In pounds multiplied by piston 
speed In feet per minute, divided by 38,000. 

J. G. G. G. R. says : 1. I sit opposite a large 
stained glass window in church. I am shortsightedand 
cannot, with my eyes wide open, see theshapeof the 
figures, but If I close them a little, every little line, etc.. 
stands out very clearly. Why Is this? A. Shortsighted- 
ness Is owing to a too great convexity of the eye, the rays 
of light coming to a focus before reaching the retina. 
The muscular action of nearly closing your eyes may 
have the effect of flattening the humors of the eye 
sufficiently for distinct vision, and of also cutting off 
extraneous rays of light, like the stop or diaphragm 
used In the telescope. 2. I have not a heavy voice, but 
whenlgetupln the mornlngltls a deep bass. This 
continues for about an hour, and then It resumes Its 
natural tone. How is this? A. It looks as If your 
volcewere not Inclined to rise until an hour after Its 
owner. You had better consult a physician, as this may 
be owing to some slight bronchial or throat complaint. 
3. Would a device for preventing an engine from get- 
ting on a center pay? A. Such a device might in some 
circumstances be an Improvement. 5. Is there any 
method by which a person could copy mu6lc faster than 
with a pen, something In the way of types, etc. ? A . 
An Instrument has been Invented by which, It is said, in 
the act of playing the plauo, the composer's musical 
thoughts are at onceprlnted by types on a piece of pa- 
per. The keys actuate machinery which Is put In mo- 
tion by electricity. 5. Is there any method by which a 
shortsighted person could restore his sight to its origi- 
nal quality? A. The only remedy we know of for 
shortsightedness Is to wear speclaeles of the proper 
curvature. 
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M. J. C. asks: How is steel wire tempered 
for making springs, and how can the temper be taken 
out of steel wire so that It will not break ? What Is the 
best way of tempering steel tools ? A. Steel Is tempered 
by being heated and then suddenly cooled »n water or 
ell. The temper can be drawn out by heating the steel, 
and allowing It to cool slowly. 

S. L. B. says : In your issue of February 
14, M.M. asks: "If I hang a rope oyer a loose pulley and 
put my feet In a loop In one end and take the other In 
my bands to elevate myself, what proportion of my 
weight do I pull down with my hands ? My frlendsays 
I have no advantage over a single rope, I say I gain 
nearly half. Which Is right?" Suppose M. M. 's feet are 
in the loop and his hands on the otherend of the rope, 
there Is obviously the same weight on each end of the 
rope, forlf one end were more heavily loaded than the 
other It would of course (after overcoming the friction 
of the pulley) draw the lighter end over the pulley. 
M. M.'s weight then mu6t be Just evenly balanced be- 
tween the two ends. If he weighs 200 lbs., then each 
end of the rope supports just 100 lbs. To support him- 
self then he must pull down with his hands just 100 lbs., 
and to raise himself he must pull enough more than 100 
lbs. to overcome the friction and leave a slight excess 
of weight on his hands. Of course with a single rope 
he would pull the whole 200 lbs., and, equally of course, 
by the pulley and loop, etc. .would gain, as stated, nearly 
one half his weight. A. It Is a settled fact In philoso- 
phy that power is indestructible, andean neither be cre- 
ated nor destroyed by man. This being so, there can be 
no gain of power by the man, whatever arrangement he 
uses to elevate himself, the work done being the weight 
raised multiplied by the distance through which it was 
lifted-. In the case of the loose pulley , if the man raises 
himself with half the force required where a single rope 
is used, he exerts the force through twice the distance 
that would be necessary in the case of the single 
rope. Moreover, there is Bome additional work re- 
quired, on account of the friction of the pulley and tbe 
rigidity of the cordage. Notwithstanding this.it may 
be a convenience to use the loose pulley, for the same 
reason that other meehanlcal devices are frequently 
employed. 

J. F. F. asks : What is the difference be- 
tween a 3 foot wheel with 4 discharges, that will use 300 
Inches of water under 8 feet head, set In a flume, and 
one of 4 feet diameter with 8 buckets, with scroll on 
top of wheel, using same amount of water? Will the 
one In the flume run any faster than the other, if both 
wheels are of the same size ? A. This Is a matter that 
can best be determined by experiment. 

G. B. asks : 1. How many barrels of cement 
will it take to build a house 60 feet long, 23 feet wide, 
and 25 feet high, the walls to be as thick as they ought 
to be in your judgment? A. The thickness of the walls 
should be adjusted to suit the length of the wall as well 
as tbe hight, Independent of the weight of floors, etc., 
which they will have to support. If you have a cross 
wall at the center of your building, and the concrete be 
properly made, the walls may be 12 inches thick, for an 
ordinary load on the floors, etc.; but without the cross- 
wall, 16 Inches would be little enough for their thick- 
ness. The concrete should be composed of one barrel 
of Portland cement to 13 barrels of broken stone, 
gravel, and clean sharp sand ; the proportlonof cement 
therefore, Is equal to one thirteenth of the entire wall 
—for It is lost In the Interstices of the stone and gravel. 
If 25 feet of bight includes the foundation (which 
should extend at least 4 feet deep Into the ground If 
you have no cellar), then your wall, if 12 Inches thick, will 
contain 4,050 cubic feet, but it 16 inches thick will con- 
tain 5,400 cubic feet; one thirteenth of these amounts is 
311 ^ and 415£ respectively. A barrel of cement when 
slacked will make about 4 cubic feet ; the 12 Inch wall, 
therefore, will take 78 barrels, and the 16 Inch wall 104 
barrels. 2. Is common mortar as good as cement for 
building concrete houses ? A. No; It Is the most eco- 
nomical to use the best cement. 

F. O. C. H. asks : How can a patch be put 

on a boiler with bolts, so as not to leak ? We have tried 
lead, Iron, and hemp with white lead, but neither would 
do. A. It should have a lip turned all around It, so that 
a good quantity of cement may be Introduced. The 
cement should be made of red and white lead and iron 
borings, and should he very stifl. 

P. D, F. — 1. A siphon can only operate when 
Its discharge orifice Is lower than the level of Its sup- 
ply. 2. The lantern for showing paper pictures instead 
of glass transparencies. Is constructed like any magic 
lantern, but the picture is placed where the light usual- 
ly stands, and the light Is placed at one side, so as to il- 
luminate the picture. To work well a very strong light 
Is required. The mineral specimen looks like a fossil 
plum. The width of the Gulf Stream Is about 50 
miles. 

D. G. says: 1. Can the insulators ordinarily 

used on wires be coated, with lead, tin, or some other 
material that will protect the Insulating material from 
decay? A. They can be coated with gutta percha. 2. 
What is " static Induction "? A. The influence of an 
electrified body upon a body which Is not In contact 
with it. 3. If copper is a better conductor than iron, Is 
it necessary that a telegraph wire made of copper 
should be as large as one made of Iron ? A. No. 4. 
What size is the smallest copper wire which Is sufficient- 
ly large for ordinary telegraphing, tension not consid- 
ered? A. It will depend upon the current. It Is only 
necessary that It should be large enough not to become 
unduly heated. 5. In your paper of January 31, p. 71, 
the writer on sumac speaks of an acre producing not 
less than three tuns; does he mean green sumac or dry ? 
A. Dry. d. How can I obtain the Commissioner's report 
spoken of there? A. Write to the Commissioner of 
Agriculture, Washington, D. C. 

M.J. C. asks: I. How is brass wire tem- 
pered formaking springs ? A. By hammering or rolling. 

2. Is there any way of hardening brass so that It cannot 
be filed ? A. We do not know of any method. 

M.J. Casks: 1. How can cast iron be sol- 
dered? A. By first tinning it. 2. Howls cast iron hardened 
so that It cannot he filed? A. By chilling It In the mold. 

3. Can cast Iron be welded? A. No. 

C. W. K. asks: 1. What are the improve- 
ments needed in rotary engines? A. Some means of 
preventing wear. 2. Is the unequal balance in the revol- 
ving cylinder a serious objection ? A. This is obviated In 
some forms. 3. As there can be no shock In this style of 
engine, would you consider a variable cut-oft of any 
use ? A. It will be useful In cases where the load Is va- 
riable. 

W. W. McK. asks: What is the best to do 
with cast Iron borings? Can I melt them In a cupola? 
Will not the fan or blast blow them out? How would 
It do to put a small portion In each ladle of hot iron ? 
Do you think they would melt sufficiently to make a 
good sound casting? A. Your best plan will be to melt 

m first In a crucible. 



G. P. H. asks : Is there any invention used 
for the purpose of detecting mineral substances in the 
earth, as, for Instance, sliver? A. No. 

W. F. W. says : When we speak of the 
power of the lever, three things are to be understood, 
the power applied, the resistance, and the fulcrum. 
Some people believe that a large water wheel Is more 
powerful than a small one for the same reason that a 
long lever Is better than a short one. In two overshot 
or breast wheels, one lOand the other 20 feet In diame- 
ter, with buckets of equal size holding 200 lbs. water 
each, the segment to be on or near the outside of the 
wheel, with pinion attached on a level with wheel shaft 
the power and resistance will be at the same point. 
Where is the fulcrum? Now suppose it takes 200 lbs. 
water (1 bucketful) to start the machinery. If one 
bucket, at theplnlon on the small wheel, be filled with 
water, the machinery will start. Will any less weight of 
water start the machinery on tbe large wheel ? A. You 
refer, as we understand you, to the supposed gain et 
power by the use of a long lever. This, of course, is a 
delusion. What the long lever accomplishes is to make 
a little force available ; and In this way It is sometimes 
a convenience. 

S. G. C. says: Your answer to W. F. W., 
February 28, as to the lever principle applied to the 
overshot water wheel may be correct If only applied to 
the turning of the wheel ; but when the power of the 
wheel Is applied to the driving of machinery, I assert 
that there is no lever principle applicable. Onewhee 
will start just as much machinery as the other, but the 
larger wheel will continue the power twice as long as 
the smaller wheel, for the reason that the water would 
remain twice as long on the larger wheel. I claim that 
the power of an overshot water wheel, when applied to 
driving machinery, 4s just the weight of the water 
it contains less the friction, without any advantage of 
lever purchase. Am I rtght ? A. You have the correct 
idea on the subject. No well Informed person Imagines 
that there can be any gain of power by the use of a lever 
or other mechanical device. The object of the mechan- 
ical device'ls to make the power available. 

F. L. L. asks : How can I draw the curves 
on teeth of gears? I send you a copy of a drawing from 
Armengaud's ' Practical Draftsman's Book," but I do not 
understand It. His rule is : As draftsmen are generally 
satisfied with representing the eplcyulotdal curves by 
arcs of circles, which almost coincide with them and 
nearly fulfil the same conditions, such arcs must be tan- 
gential to the radial sides of the teeth at their points of 
intersection with thepltch circle. They are determined 
In the following manner : Through the point of contact 
B, draw a tangent, B O, to tbe pitch circle ; then bisect 



P. T. B. says that an experience of 24 hours 
will convince C. R. M. that his potato vines would all 
be dead, If arsenic were used Instead of Paris green. 

R. A. B. says, in reply to E. B. who asked 
by what means was accurate alignment of the Hooiac 
tunnel attained : " I can answer this, as I did It myself. 
In the first place, a line was run over the mountain and 
tested several times to see that It was exactly straight. 
Then the working lines of the tunnel diverged northerly 




to the chains, and If not, why Is the buoyant effect 
the liquid In this case different from what It is when a 
rest? 




the chord, B N, which passes through the extremities of 
the curve by a perpendicular, which will cut the tan- 
gent, B O, In the point, O. This Is the center of the arc, 
B M N, which very nearly coincides with the epicycloid- 
alcurve. Thesamearcls repeated for each side of all 
the teeth of the pinion, the radius, B O, being preserved 
throughout. How can I find the point, O, and how can 
I draw the chord, B N? If the point, O, Is known, what 
is the use of drawing the choral, B N, and how far from 
the point of contact should the point O be ? A. The 
points B and N are given. Connect them by a straight 
line . Draw P O perpendicular to B N at its middle part, 
and mark the point, O, In which It cuts the tangent. 
Draw the arc, B M N, with the radius O B or O N. 



H. H. C. says : A friend of mine says that 
powder can be exploded In an ordinary gun, with an or- 
dinary charge, without report, by oiling the barrel tube 
and cap. I think not. Which is right? A. It is best to 
settle so simple a matter by direct experiment. 

T.L.asks : How can I set a locomotive eccen- 
tric which has slipped? A. It can be done by trial, 
placing the engine at each end of the stroke, and trying 
the cylinder cocks. 

J. P. asks : How can I season a wooden 
screw made of green hardwood timber, so that It will 
not crack In seasoning? A. Your best plan will be to 
place It In some position so that It will become seasoned 
very slowly; but even with this precaution, It Is doubt- 
ful if you can prevent cracking. 

P. H. B. asks: 1. How can I make a cal- 
cium light for an experiment ? A. A cheap modifica- 
tion may be made by forcing a current of air, by means 
of a blowpipe, Into a flame of common illuminating 
gas, and directing the flame against a piece of chalk. 
You do not send sufficient data as to your other query. 

G. A. asks : I. In spinning copper, how is 
the work fastened In the lathe ? A. With a clamp. 2. 
Should metal or wood tools be used? A. Very hard ma- 
terial is necessary for the tool. 3. Which Is the best 
wood for models? A. Mahogany. 

A. N. R. asks : Is there any instrument for 
enlarging or contracting drawings? A. Yes. See en- 
graving and directions for use and manufacture in Sci- 
ence Record for 1874. 

C. & P. ask : Can you give us a recipe for 
hardening cast steel mold boards of plows? We harden 
with prusslate of potash, sal ammoniac, and black oxide 
of manganese, but these, we find, only harden on the 
surface. A. You should harden the steel by the ordi- 
nary processes of tempering, which have been of late 
frequently described In our columns. A few experiments 
will show you the best heat. 

A. H. D. asks : How many feet board meas- 
ure are there In a scantling 2>^ Inches square at one end, 
and Scinches square at the other, and 11 feet In length? 
A. The ordinary rule of finding the contents, In board 
measure, of a piece of timber, is to multiply the breadth 
In inches by the depth in Inches, and by the length In 
feet, and divide the product by 12. Where the timber 
tapers regularly, the center breadth and depth are used. 
In the given case, the piece of timber is the same as one 
having a breadth and depth of (26+88)-«-2=32. Hence the 
contents inboard measure will be (32x32xll)+12=938-6-f- 

G. W. A. asks : How do you calculate the 
number of square Inches of a safety valve, and ho? 
large should the pea be? A. The following formula 
will enable you to determine any part of a safety valve, 
if you know the others : Pressure of steam In pounds per 
square InchXarea of the valve in square Inches X lever arm 
of valve= weight of ballXlever arm of ball-f-weight oflever 
Xlever arm of lever-f-weight of valve and stemxlever arm 
of valve 



six inched in every one hundred feet from each end 
This was to prevent the possibility of passing In the 
center without meeting." 

H. M. P. says that Q. S. D., who gives a 
method for finding the weight of a person's head with- 
out cutting it off, must try again, for two reasons : 1. 
This method assumes that the body, Including the head, 
is of the same specific gravity as water. 2. It assumes 
that the head Is of the same specific gravity as the rest 
of the body. The method can easily be tested by an 
experiment with an india-rubber -headed doll, first 
weighing with the head filled with air, and then with It 
fllledwith shot ; but tbe simplest test of the principle 
would be to flllone end of a block of wood with lead, 
and to weigh it with the ends alternately Immersed In 
water, 'ihe weight will be found the same, whet her the 
light or the heavy half is above the surface. 

J. H. W. says, in reply to many readers, 
who ask how to make flour paste that will not sour : 
Take 2 lbs. of flour and 4 pints of water, mix part of the 
water slowly with the flour, rub up all the lumps, con- 
tinue to add the remainder of the water till all Is add- 
ed, then strain through a napkin or colender and cook 
slowly; stir frequently to prevent scorching; when it 
comes to a boll, take It off. It Is sufficiently cold. Then 
stir In half an ounce of nltro-murlatlc acid and put in- 
to an earthen vessel to keep. A small piece of alum, tbe 
size of a chestnut, broken up and dissolved in the wa- 
ter, has a tendency to whiten the paste. Paste required 
to be made white shouid be cooked, If add is used, In a 
porcelain vessel. Cooking paste too much has a ten- 
dency to destroy its adhesive property. . 

S. K. W. pays, in reply to F. H. M. who 
asked lor the best way to wash flannels : Supposing this 
Inqulryto mean without fulling or turning them yellow, 
I will give a modus operandi, which I have found satis- 
factory: Shave a little white soap Into a pall, and pour 
on It water nearly boiling hot to dissolve It, adding, If 
you choose, a tablespoonful of spirits of ammonia. 
Pour the hot suds upon the flannels In a tub, and use a 
good pounder or a machine, as the water needs to be of 
too high a temperature for the hands. Wring the flan- 
nels, and put them Into a second water, like the first ex- 
cept with less soap, and use again the pounder or ma- 
chine. Bub the soiled spots in the suds as hot as you 
can bear; but never rub soap on the spots. Wring the 
flannels as dry as you can with a good wringer, and put 
them on a line In a brisk, drying air. The hotter they 
are when wrung, and the sooner they dry, the better. 
Their color may be Improved by a little bluing; and 1^ 
they are well Ironed before getting quite dry, fulling Is 
prevented. 

B, W. says, in reply to M. S. W.'s three 
questions as to contraction of the horse's hoof : The 
contraction of the hoof is brought on by cutting the 
frog, and by ignorance in setting the shoe, by carrying 
the seating or bevel of the upper side of the shoe so far 
back that the heel rests on the slope of the seating, 
otherwise on two inclined planes ; so that every step 
presses the heel together. The frog, having been cut, 
loses Its elasticity and resistance. The heel should 
rest on a tiat surface, and the shoe set flush with outer 
shell of hoof all round, and the frog should seldom, If 
ever, be cut. Nature has made ample provision for 
throwing off all superfluous frog. Contracted hoof 
operates on no part of the leg above the fetlock joint. 
The coffin j»lnt Is most affected. Your correspondent 
can experiment on the sensation produced In contracted 
hoof by putting the feet into a pair of boots that are 
two sizes too small and three sizes too narrow on the 
bottoms, and walking 10 miles per day for 30 days, then 
standing In them all of the next day on a hard floor. 
This will give him a better Idea of what causes the 
lameness than can be described. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects : 

On a Ball dropped into the Earth, etc. B y 
J. L.B. 

On an Aerial Electric Ship. By C. W. W. 

On the Hanging Rope and Pulley. By 
M. M., by C. B. T„ and by N. P. M. 

On Large and Small Water Wheels. By 
G.P. 

On a Crooked Stick. By A. A. C. 

On a Gasoline Accident. By W. L. W. 
Also enquiries from the following : 



J. M.— m.p. c— T. 
-G.B. &P.-H. H. 



C H.-G. C H.— A. H.- 
-N. R.— J.T.— H. G. J.- 



P. A. T.- 
J. M. M. 
G.& A. 

Correspondents in different parts of the country ask 
Who sells a plow that will scour as well In black prairie 
land (Texas) as In a sandy boII? Who makes sawing 
machines for felling trees? Who makes magnets to or 
der? What is the best protector for wood work exposed 
to the weather? Who mates cork cutting machinery? 
Who makes machines for packing coffee, etc . , in paper ? 
Who makes furnaces for restoring spent alkalies? Who 
makes twist drills, of different kinds? Who has a pat 
ent plan for building lime kilns? Who makes Iron slat 
blinds, suitable for brick-fronted buildings ? Who makes 
portable paptr boats? Makers of the above articles 
will probably promote their Interests by advertising, 
in reply, in the Scientific American. 

Several correspondents request us to publish replies 
to their enquiries about the patentability of their In- 
ventions, etc. Such enquiries will only be answered by 
letter, and the parties should give their addresses. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal," which is specially 
devoted* to such enquiries. 

[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

March 3, 1874, 

AND EACH BEARING THAT DATE. 

[Those marked (r)are reissued patents. ] 



J. W. P. says : 1. I have a quantity of bees- 
wax that has been used for dental purposes ; It has be- 
come mixed with plaster of Paris, gutta percha, and the 
dirt from the laboratory. How can I separate the pure 
wax from the mixture? 2. Can old and brittle gutta 
percha be made over again, so as to work like new? 
J. J. J. asks: Is there a compound that will force the 
beard to grow faster than It will of Itself ? E. F. G. 
asks : Is thereauy way of photographing a positive pic- 
ture on glass directly, so as to answer for a magic Ian 
tern slide? Is there any way of changing a negative 
into a positive?— A. E. C. asks : Which can be drawn 
more easily, alarge or small axled wagon? Most farmers 
claim that a wooden axle In a pipe box can be drawn 
more easily, on bad or rough roads, than an Iron axle.be- 
causeit Is larger. — G. J. asks : Can any one give the for 
mula for the enamel used on engineers' instruments, 
which is called the bronze finish?— A. B.D.usks: In what 
manner should a common mouth blowpipe be applied to 
the flame and work to get the best effect In soldering 
(hard and soft) and in assaying and experimenting with 
ores and metals?— C. D. M. asks : Does the rapidity in 
which the temperature of steel Is changed have a ten- 
dency to detemper it, providing the temperature Is not 
raised above 225° Fah.? For illustration, take a razor 
at a temperature of 10° and plunge it Into boiling water. 
Will this detemper It to an Injurious extent? Does It 
Injure a razor at all to put It into boiling water ? What 
Is the rationale of tbe detemperlng of steel ? Is It ef- 
fected by a rearrangement of molecules, or Is it a de- 
carbonization ?— W. E. S. asks: Can any one start and 
stop a '.JO horse power engine by telegraph ? If so, how? 
— M.J. M. asks: How are clocks finished, and what 
kind of varnish Is used?— C. L. asks: How can I con- 
struct a microscope (with two lenses) strong enough to 
see distinctly the anlmalculee In water? 2. Why Is a 
glass can protected from bursting, when being filled 
with hot fruit, If a knife or spoon Is placed upright In 
the can?— W. E. S. asks: What Is the best and most 
durable whitewash known, for outdoor work ?— N. L.F. 
asks: If a vessel of water Is revolved so that the con- 
tents will be elevated at the outside, and a series of end- 
less chains, provided with floats, arranged over pulleys 
In such a manner that they will ascend at the outside 
and descend near the center of motion, where the water 
is considerably lower, will the unequal hlght of the col- 
umns In which the chains are mersed Impart motion 



Acid, making acetic, L. Brumlen 148,031 

Addresslngmachlne, L. Bailey 148,103 

Agricultural Implements, teeth for, J. King 148,218 

Alarm, fire, A. F. & F, B. Johnson 148,215 

Altitude Instrument, H. Linton 148,222 

Auger, earth, G. M. Filetead 148,199 

Awl haft, T. Harrington 148,053 

Awning, C. L. Barnes 148,105 

Bag holder, J. Mayell 148.078 

Bale tie. cotton, J. R. Kennedy 148,068 

Bark from logs, removing, G. Ames 148,161 

Barrel head, P. H. Grlswold 148,209 

Bath tub plug, etc., A. C. Brownell 148,172 

Bedstead for woven wire mattress, J. G. Smith.. 148,254 

Bench plane, Q. Rice 148,090 

Billiard table chalk box, H. W. Collender 148,181 

Billiard table design , N . Stoll (r) 5,779 

Blind and sash fastener, W. O. Pond 148,138 

Boilers, etc., covering for steam, J. N. Colby 148,190 

Bolt, seal, J. Klnzer 148,219 

Boot and shoe Insole, Teague & Clark 148,044 

Boot soles, squaring, J. R. Reed 148,243 

Bottling and corking machine, J. & D. Fergus 148,198 

Butter worker, A. J. Dibble. 148,191 

Caliper, E. Horton 148,065 

Camera, portable, C. A. Agren 148,019 

Can, milk transportation, G. W. Fluke 148, II4 

Candlestick, D. Bourland 148,106 

Car axle Journal bearing, J. McGee 148,231 

Car brake, automatic, W. V. RobDlns 148,092 

Car brake mechanism, C. H. Hadley 148,210 

Car coupling, R. Gilchrist 148,205 

Car coupling, M. B, Marcum 148,227 

Car coupling, W. Michael 148,233 

Car, dumping, E. M. Hesselbom 148,059 

Car ventilator, railroad. G. E. Crutchfleld 148,183 

Card teeth, setting, S.E. Guild 148,051 

Cargo, preventing shifting of, R. Qulntavalle 148,140 

Carriage curtain fastening, Bannihr & Rhodes... 148,104 

Carriage safety strap, J. Farris 148,048 

Carriage spring, J. W. Gosling 148.208 

Caster for trunks. M. Schweiln (r) 5,776 

Casting mold beards, chill for, J. Oliver 148,236 

Casting mold boards, chill for, J. Oliver 148.237 

Chair, folding, G. McAleer .". 148,230 

Chimney sweeping apparatus, J. M.Curlcss 148,184 

Churn, rotary, O. Cary 148,176 

Cigar boxes, revenue guard for, W. Wohltmann.. 148,159 

Clamp, book, D. Seawrlght 148,249 

Clamp, rope, J. P. Smith '. 148,148 

Cloth, etc., apparatus for stretching, I. E. Palmer 148,082 

Cloth shearing, A. Brown 148,171 

Clothes ptn.Reld & Berry 148,088 

Clutch, machinery, A. B. Bean 148,165 

Cooler, milk. Porter, Foster, & Eaton 148,241 

Corn crib, J M. Wilt 148,271 

Cotton gin, E. Bucklin, Jr 148,175 

Culinary vessel, G.R. Moore 148,130 

Cultivator, B. D. Tabor 148,261 

Cultivator, B. D. Tabor 148,262 

Cultivator, cotton, E. M. Hesselbom 148,060 

Cultivator, hand, W. Marsh 148,226 

Digger, post hole, N. W. Gay 148,204 

Ditching machine, A. M. Nelson 148,080 

Door, glass screens, W. Tunstill 148,158 

Doorcheck, H. Cope 148,037 

Drilling machine, rock, E. S. Winchester 148,278 

Ear ring, C. F. Pierce 148,086 

Ejector, J. A. Cudllpp 148,111 

Ejector, W. J. Sherrlff 148,251 

Elevator, hay, D. N. Webster 148,267 

Elevator, hydraulic, Johnson AThursby 148,123 

Elevator, wlndlaES water, N. B. Vosburgh 148,266 
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Engine cylinder lubricator, C. B. Trueedell 148,265 

Engine, direct acting steam, T. Hanson 148 052 

Engine piston balance valve, S. Maltby 148,075 

Engine ptop valve, etc., G. C. Howard 148,2:4 

Equallzei for vehicle springs, E. F. Carter 118,033 

Eye class, A. Serin 148.147 

Feather renovator. C. Seaman 148.146 

Fence, porrable, J. M. Wallls 148,156 

FlteeBcape, H. P. Bell 148.166 

Fire extinguisher, W. C. Bruson 148,173 

Fish hatching apparatus, N.W. Clark 148,035 

Flour chest and bread table, J. M. Jones ... 14S.067 

Fog signal, G. C.Pattlson 148.084 

Fuel, burning liquid, M. Williams 148,270 

Furnace, J. F. Belleville 148,167 

Furnace doors, governor for, A. C. Norcroes 148,132 

Furnace, reverVratory, J. O. Stewart 148 096 

Furnace, gaseous fuel, W. & G. H. Sellers 148,250 

Gas from coal, etc., making, D. Davison 143,138 

Gas, mak'ng coal. D. Davison 148,187 

Gas, purifying. St. John & Rockwell (r) 5.777 

Gas, pur fylng, W. H. St. John (r) 5,778 

Gis stive, Wltteck* Stetnmetz 148,158 

Gite, automatic, M. M. Kenney 148,217 

Gate, farm, G. Van Riper 148,155 

Gear, running, W. H. Hathaway 148,118 

Gearing, stone sawing, J. D. Husband, Jr 14R 0o3 

Glass in oval frames, cutting, G. Helfrich 148,119 

Grain meter. J. Hemingway 118,120 

Gun lock, A. Spauldlng 148,150 

Hammer, nail, G. Peck, Jr 148,240 

Harvester dropper, J. F. Black 148.169 

Harvester dropper, D. Whitmore, Jr 148,101 

Hoe ringer, G. Stevenson 148.V56 

Hook, hoisting, .1. Tappan 148,263 

IlOuk, snap, S.Reynolds 148 244 

HorseB, detaching, I. Thompson 14o,lE>2 

Horseshoe machine, C. H. Perkins 143,085 

Hose, hydraulic, E. A. Street 148,258 

Hydra at, stop boi, Williamson & Hornung 148,102 

Hydrocarbons, burning, C. J . Eames 148,012 

India rubber articles, making, E. R. Bart 148,164 

Insect gun, W. Reunish 148 0t9 

Iron, apparatus for puddling, J. Davles 148,112 

Jewelry, pin fastening for, LyonB & Abrahams... 148,-28 

Lamp. J. F. Marsh 148,076 

Lamp chimney holder, H. T. Sanlord 148,144 

Latch and lock combined, C. Robtrts , 148,091 

Lathe, J. Moesslnger.Tv 14S.234 

Last block fastening, L. S. Wright 118,275 

Liquid measure, Eller* Goetz 148,197 

Lock for doors, etc.D. Wolf 148,274 

Loom harness, J. Sladdln 148,25:1 

Loom harness, making, J. Sladdln , 148,252 

Loom selvage guard. J. Clayton 143,036 

Loomst.uttlc, W. M. Parker 143,134 

Loom shuttle, W. M. Parker 148,135 

Lubricator. W. S. Glll'n 148,206 

Match care or splint, J. E. Coffin 148,109 

Measuring silk In spools, J. D Cutter 148,185 

Medical compound, P. & L. Prass 148.139 

Millstone driver, M. Holden 118.061 

Molding strips, sheathing curved, B. F. Gale — 148,115 

Monument, M. A. Richardson 148,215 

Motion, prevent log retrograde, W.Cloud 148,179 

Mower.lawn, J. C. & C. J. Sturgeon i4S,260 

Music leaf turner, G. Sweatt 148,151 

Musical Intervals, Indicating, S. D. Tillman 148,097 

Nail plate feeder, J. R Finney 148,200 

Neck tie, O.Kueppers 148,221 

Nut machine, P. Eley 148,195 

Offal, treating, W.P. Johns 143,107 

Oil tank fitting, H F. &A. S. Snyder 148,095 

Oiling apparatus, pulley, C.E. Helmes ; 148.082 

Organ stop action, T. Winaos 148,272 

Overseamlngmachlne, etc., E. Comely 143,182 

Pall, milk.E. Gates 148.045 

Pan, baking, J. D. Mason 148,228 

Paper hanging machine, R. H. Miner 148,129 

Paper pulp digester, H. J. Lahousse 148,125 

Photograph mount, J. H. Fltzglbb"n 148.S01 

Photographs, burni3hlng, E. R. Weston (r) 5,7c0 

Photograph plates, preparing, Weuslawskl et at.. 148,269 

Pick handle, T. H. B. Correll 148,038 

Pipe, molding, F. Shlckle 148,094 

Pitman, R. H. Kerr 148,124 

Planmgmachlne, W. C. norton 148,213 

Planing shlngies, W. J. Gordon 148,207 

Planter, corn. C. F. L. Risch 148,246 

Planter, cotton sied, J.Dana 148,186 

Plasterer's hawk, J. B. Glazier 148,016 

Plow, cultivator, and chopper, J. J. Watrous 148,157 

Plow, three wheel riding, W. Snow 148,149 

Plows, chilled moldboard for, J. Oliver 148.2E5 

Press, cotton, E. L.Morse 148.(79 

Press, wine and elder, J. Clark 148,034 

Printing press, G. P. Gordon 148,049, 148,050 

Propeller, marine, W. D. smith 148,255 

Pump, stenm, Douds & Hartsuff 148,041 

Purifier, middlings, C. S. Fuller 148,202 

Purifier, middlings, J. J. Mayers 148,229 

Purlder, middlings, G. & E. Walker 148,099 

Railroad curves, turning, J. V.DeNoallles 148,196 

Railroad frog, Thomas & Miller 148,264 

Railroad, street, T. J. OToole 148,238 

Railroad switch, Adams et al 148.1C0 

Railroad switch, C. H. Kock 148,220 

Railroad track, G. Potts 148,242 

Rnilroad trestle, J. N. Becker 148,0:3 

Register, hot air, E.D.Norcross 148,133 

Regulator tor fluids, W. L. Home 118,212 

Revenue guard for cigar boxes, W. Wohltmann.. 148.11,9 

Roof, metallic, J. S. Balfour 148,022 

Sausage stuffer, J.L. Haven 148,211 

Saw, J.W.Branch 148,127 

Saw guide frame, D. J. Parmele 148,136 

Saw hunger, gang, H. C. Butler 148,032 

Saw, wood, P. Painter 148,239 

Sewing la*t, De Courseyet al 148,189 

Sewing machine, G. C. Bishop 1(8,024 

Seeing mach . bemmer.etc.R C. Goodrich, 148,047, 148,048 

Sewing machine winder, M. & M. G. Cook 148,110 

Sewing machine motor. G.W. Manson 148,221 

Sewing machine threader, Doolittleet al 148,192 

Sewing machine shuttle, J. Enox , 148,072 

Sewing machine tucker, K. Bouillon 148,025 

Shafting, hanger and box lor, C. E. Holt 148,063 

Shirt bosom, A. F. Chase 143,177 

Shirt cuff, A. F.Chase 148,178 

Shoe shave, T. Harrington 148,054 

Shoe tip, etc. , detachable. M.H., L., & AH.Levett 148,126 

Shovel, snow.C. L. viarsh 148.077 

Shove], wooden scoop, J. Valley 148,154 

Shatter worker, W.Adams 148,018 

Sifter, ash, S. B. Sexton 148,093 

Slates, etc., composition for.G. W.M.Bookwalter 148,170 

Sled.S. N. Stewart 148,257 

Soapstone, ornamenting, J. B. T. Baker 148,161 

Soda water, etc., fouutalnfor.R. M.Green 148,116 

Spark arrester, W. Phillips 148,137 

Spinning ring, A. J. Daniels 148,040 



Spoon engraving chuck, Fill eld et al 

Stalk cutter, E.M. Hesselbom 

Stencil plate, 8. W. Reese 

Stove, gas, Wltteck & Stelnmetz. 

Stove platforms, C. Brownell 148,028, 148,029, 

Sugar, manufacturing cube, A. F. W. Partz 

Sugar, cutting cube, H. Schnltzpan 

Suspenders, W. Dunbar 

Suspenders, S. W. Johnson 

Swing, circular, M. L. Reynolds 

Table, game, C. Buckley 

Tanning, G. W. Hatch 

Tanning reel suspension staple, A. S. Rlggs 

Target, O. Schneeloch 

Thill coupling, J.R. Little 

Tobacco pipe. G. Aymard 

Tool handle, S. Henry 

Tool handle, W. McNlece 

Trap, animal, F. J. Eldred 

Tyre- bending machine, S. Hoobler 

Tyre-setting machine, M. D. King. 

Tyre-upaettlng machine, M. D. King 

Vault cover, A. Schatz 

Vehicle axle, G. Hopson 

Vehicle pole and shaft, J. Magulre 

Vehicle running gear, H. Crooks 

Vehicle wheels, hub for, W. S. Bishop 

Vehicle spring equalizer, E. P. Carter 

Ventilator, car, o. E. Crutchneld 

Vessels, construction of, S. J. Mackle 

Wagon, dumping, C. Campbell 

Wagon, dumping, H. Hart 

Wagon seat, A. W. &J. C. Miller 

Washing machine, A. S. Babbit 

Water closets, siphon for, J. Anderson 

Water closets, valve fbr, A. Tyler 

Watermeter, J. E. Boyle-. ... S. 

Water meter, Leonard & Dennison _, 

Welts, cutting, J. H. Gardiner 

Whlffletree, D. R. Elkln 

Windmill, G. A. &C E. Myers 

Windmill, F.C. White 

Window frame, S. Hare 

Window guard, C. F. Roscnmann 

Window pulley, R. H. Norrls 

Window sash, D. N. Webster 

Woven fabrics, etc., stretching, W. Henderson.. 

Wrench, pipe J. L. Ripley 

Wrench, pipe, H. C. Siouffer 



148,118 

148,058 
148,087 
148,158 
148,030 
148,083 
148,145 
143,191 
148,216 
148,141 
148,174 
148,056 
148,112 
148,248 
148,127 
148,162 
148,057 
148,232 
148,19) 
148,122 
148,071 
148.070 
14? ,2 17 
148,064 
148,224 
148,039 
148.168 
148,033 
143,183 
148.074 
148 103 
148,055 
148,1 :8 
148,0"21 
148,0:0 
148,098 
148,026 
148,073 
148.203 
148,196 
148,131 
148,100 
148,117 
148,143 
1 18,081 
148.268 
148,121 
148,089 
148,253 



APPLICATION FOR EXTENSION. 
Applications have been duly filed and are now pending 
for the extension of the followlngLetters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
23,633.— Marking Clotb—H. W. Fuller. May 20. 

EXTEN8IONSGKANTED. 

27,357— Table Cutleey.— J. W.Gardner. 

27,392.— Folding and Pasting Machine. —G. K. Snow. 

27.403.— Steam and Fiee Regulatoe.— J. Woodruff. 

DESIGNS "PATENTED. 
7.208 to 7,211.— Caepets.—T. Barclay, Lowell, Mass. 
7,212.— Burial Casket.— F. W. Blele, New York city. 
7,213 to 7,221. -Caepets.— R.R.Campbell, Lowell, Ma?s 

222 to 7,224.— Carpets.— J. Hamer, Lowell, Mass. 
7,225.— Caepet.—C. S. Lllley, Lowell, Mass. 
7,226.— Carpet.— D. McNalr, Lowell, MasB. 
7,227 and 7,223— Bied Cage.— G.R.Osborne! a(.,N.T.city 
7,229 and 7,230.-Types.-W. H. Page, Norwich, Conn. 
7,231 and 7,232— RncHEs.—E. C. Wooster, New York city. 

TRADE MARKS - REGISTERED. 
1,651.— Habd Soap. —Buffalo Soap Co., Buffalo, N. T. 
1,652.— Coloes.—T. Buswell, Solon, Me. 
l ,653.— Shirts— H. Chrlstensen, Chicago . , 111. 
1,654.— Lubricating Oil.— Loomlsft Co.,PlttsbHrgh,Pa t 
1,655.— Welding Compound— H. Schlerloh, J. City, N.J. 
1,656.— Watches.— National Watch Co., Elgin, 111. 
1,657.— Medical Compound.— H. A. TUden, New Leba- 
non, N. T. 
1,658.— Cheese.— A. H. Turner, Brooklyn, N. T. 
1,659.— Tobacco.— Well* Co., New York city. 
1.660.-ALE8.-A. W. Wlckes.N. r. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark 823 

On filing each application for a Patent (17 years). 815 

On Issuing each original Patent 820 

On appeal to Examlners-ln-Chlef 810 

On appeal to Commissioner of Patents 820 

On application lor Reissue 830 

On application for Extension of Patent 850 

On granting the Extension 850 

On filing a Disclaimer 810 

On an application for Design (SK years) 810 

OnappllcatlonforDeslgn (7 years) 815 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List op Patents Granted in Canada. 

February 24 to March 3, 1874. 

3,169.— Wm. C. Shlpherd, Cleveland, Cayuhoga county, 
O., U.S. Improvements on ^fh^ffletree stubs, called 
" Shipherd's Improved Whlffletree Stub." March 5,1874. 

3.170.— Wm. McEean, Toronto, York county, Ont. Im- 
provements In meat cutters, called "McKean's Meat 
Cutter." March 5, 1874. 

8,171.— J. W. Meaker, Detroit, Wayne county, Mich., 
U.S. Improvements in self-closing doors for hatch- 
ways, called " Meaker's Self-Closing Doors for Hatch- 
ways." March 5, 1874. 

8,172.— A. Muhlelsen, Ottawa, Putnam county, O., U. S. 
Improvements on hounds for vehicles, called "Muhl- 
elsen's Bent Hounds for Wagons, etc." March 5, 1874. 

3,178— R. C. Margeson, Halifax, Halifax county, N. S. 
Medicine for cure of the atone, gravel, and other dis- 
eases of the urinary organs, called " Calcullfuge." 
March 5,1874. 

8,174.— J. A. Tupper, Ottawa, Carleton county, Ont. 
Improvements on washing machines," called "Tup- 
per's Washing Machine." March 5, 1874. 

3,175.— D. Mack, Barnesvllle, Bourbon county, Kan., 
U. S. Improvements on garden cultivating Imple- 
ments, called "Mnck'3 Garden Cultivating Imple- 
ments." March 5, 1874. 

3,176.— G. Casey, Ottawa, Carleton county, Ont. Im- 
provements on a machine for washing clothes, called 
"Casey's Improved Washer and Wringer." March 5, 
187). 

8,177.— G. J. and J. R. Wilson, Ottawa, Carleton county, 
Onl. Machine for washing clothes, called" Wilson's 
Common Sense Washer." March 5, 1874. 

3,178.— J . A. Knight, Auburn, Androscoggin county. Me . , 
U.S. Improvements on tables, called "Knight's Im- 
proved Drawing or Writing Table." March 6, 1874. 

8,179.— T. A. Norrls and C. Lockman, Hamilton, Went- 

Bworth county. Ont. Apparatus for sifting coal cin- 



ders without dust, called * 4 Norria & Lockman's Im' 
proved Coal Cinder Sifter." March 6, 1874. 

8,130.— S.F.Cowles, Coventry, Vermont, U. S. Improve- 
ment on apparatus for cooling and preserving milk, 
called •< Cowles's Milk Preserver. " March 6, 1874. 

8,181.— G. Morton, Orwell, Elgin county, Ont. Improve- 
ments on a machine for burnishing photographs, called 
"Morton's Improved Burnisher." March 6, 1874. 

8,182.— S. W. Emery, Portland, Cumberland county, Me., 
U. S. Improvements on four wheel railway cars, 

i called " Emery's Improved Four Wheel Railway Safe- 
ty Car." March 6, 1874. 

8,183.— W. R. Jolley, North Repps Rectory, Norfolk 
county, England. Improvements In life rafts, called 
*• Jolley's Life Raft." March 6, 1874. 

3,184.— A. MacKay and G. Jones. Montreal, P. Q. Pro- 
cess for preventing and neutralizing sour beer, stout, 
ale, and other malted]llquors, called "MacKay & Jones's 
Preservative and Neutralizer of Beer, Ale, Stout, and 
Fining?." March 7, 1874. 

3,185.— Jas. Morrison, Toronto, Ont.— Improvements on 
check valves, called" Morrison's Combined Adjustable 
Check and Globe Valve." March 7, 1874. 

3,186.— Jas. Morrison, Toronto, Ont. Improvements on 
water gages for steam botlers.'called " Morrison's Im- 
proved Adjustable Water Gage for Steam Boilers." 
March 7, 1874. 



PATENTS 



Tne publishers of the Scientific American have 
acted as solicitors of patents In the United States and 
Foreign countries for more than three quarters of a cen- 
sury. More than fifty thousand inventors have 
availed themselves of their services. All patents se- 
cured through this agency receive a special notice In the 
Scientific American, which frequently attracts pur- 
chasers for the patent. 

Inventions examined, and advice as to patentability free 

Patents obtained In the beat manner, and with as lit- 
tle delay as possible. 

Caveats prepared from either model or drawings, and 
died In the Patent Office at short notice. 

Special examinations as to the patentability of inven- 
tions made, at the Patent Office, on receipt of model or 
drawing and description; cost for this search and re- 
port, $5. 

Trade Marks.— The necessary papers for securing 
protection to manufacturers and merchants in this 
country and abroad are prepared at this office . 

Design Patents, for protecting artists and designers 
of any new ornamental work, are quickly and cheaply 
obtained through this office. 

Copyrights obtained. 

Foreign Patents are solicited in all countries where 
patent laws exist. Pamphlets, containing the cost and 
full particulars, mailed on application. 

Canada Patents.— Canada Is one of the best countries 
for patents. The cost depends upon the length of time 
for which a patent Is desired. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors, examine 
their models and drawings, and advise with them as to 
obtalnlngpatents without consultation fee. For every 
kind of Information pertaining to patents, at home or 
abroad. 

Sendf or pamphlet, 110 pages, containing laws and full 
directions for obtaining patents. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

Branch Office— Corner F and 7th Streets, 
Washngton, D. C. 



%&mi\$tmtx&$. 



Back Page ------- 81.00 a line. 

Inside Page- ------ 75 cents a line. 

hngravings may head advertisements at the samerate per 
line, by measurement, as the letterpress. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



NEW WAY TO SELL A BOOK. 

WANTED— A FEW LIVE AGENTS TO 
Introduce a New Book in a new way. Adapted to suit 
the times. Great excitement among Agents, who are 
making small fortunes. Address 

ASEER db ADAMS, 
Publishers, 59 Brekman street, N. Y. 



* A Nearer Approximation tothe REAL. SWAN 

QUIIiL than Anything Hitherto 

Invented." 



The constantly increasino sale of the 

SPENCERIAN 

DOUBLE ELASTIC 



STEEL PENS 



Is owing to their superior writing Qualities, as attested 
by the editorial endorsement of over lOOO papers, and 
by Merchants, Lawyers and Bankers without number. 

Tneyareall made of the best Steel, In the best man- 
ner, by the best workmen in Europe. For sale by all 
Dealers, 

*»• To accommodate those icho may wish to try these 
pens, we will send a Card, containing one each of the 15 
Numbers, by mail, on receipt o/25cents. 

IV1SON, BLAKEMAN, TAYLOR <fc CO., 
13S & 140 Grand Street, N. Y. 




Active Men and Women, Boys 
and Girls, to sell the Illustrated 
Annual of New York and Brook- 
lyn Courches. Sells everywhere 
on presentation. Is worth dou- 
ble the price atikeu ,ur It; will please everybody. It is 
the best work of the kind that has ever been pub- 
lished. Write to the publishers for termt.etc. Outfit 
sent on receipt of fifty cents. When writing, give 
name, post-office, and State distinctly, and say what 
territory is deslied. Address 

NELSON & PHILLIPS, 

805 Broadway, New York. 



"Little Giant" Injectors 

FOR L 0C0M0TIVE6 db SI A Tl ONARY BOILERS. 
Simplt and Reliable. 

PHILIP S. JUSTICE, 
14 North 5th St., Phlladelphla-42 cllfl St., New fork. 




HAVENS' NEW STYLE, IRON 
CIRCULAR SAW TABLE— a tool 
itnafproaohed in Its line In ail 
good qual; ties. No Pattern ehop 
can afford to be without one. 
Send for circular. 

*.* Running on exhibition at 
81 Center Street. New York. 
W. H. HAVENS, 
Paterson.N. J 



PUNCHING 

I AND 

1 DROP PRESSES. 



For t he Best and Cheap- 
est Address THE STILES 
& PARKER PRESS CO. 
Mtddlbtown, Cons. 



T> EILLY'S PATENT EXTENSIBLE IRON 
XV BRACK?, for Sewer or other Excavations. They 
do away with tne labor and loss attendlnz the fitting of 
Wooden Braces, the constant waste of timber, and con- 
tinual Jarringof the banks. They do away with the con- 
tinual bre^kngeslu the lower part of the theathing ev- 
ery six feet lu the old system, and the loss resulting 
therefrom. They are not liable to get out of repair with 
ordinary care, nor to clog with dirt. They areconve 
meot tu handle. Size No. 1 will fit any excavation, from 
2 feet 10 Inches to 4 feet 6 inches in width. Size No. 2 
will fit any excavation, from 4 feet 6 inches to 7 feet in 
width. State and Couoty Rights for frule. 

WM. KEILLY. 139 Lafayette St., Newark, N.J. 



IOWA AND NEBRASKA! 



MILLIONS OF ACRES OF THE BEST LAND In the 
Wetrt, for sale on Ten Years' Credit, at 6 per Cent 
interest, by the Buillngion& Missouri River R&llroau 
Company. 

NO PAYMENTS REQUIRED 

except Interest, till fifth year. Rich Soil, warm Cli- 
mate* long Seasons, low Taxes, anu tree Educa- 
tion. Free Fare and low Freights on household 

goods to those who 

BUY THIS YEAR. 

For Circulars and MaDS. with full particulars, c.ddress 

GEO. S. HARRIS, Land Com'r, Burlington, Iowa. 



Bookwalter Engine. 

The lowest-priced good Engine ever 
cousiructed; Boiler and Engiueniade 
of the best Charcoal Iron, Compact, 
substantial, economical, .in a easily 
managed; tfOll»r, Governor, Pump, 
and ail Trimmings complete for run- 
ning at low price of (boxing ex- 
cepted): 

3 Horse Power $250 00 

4K '« " 8u0 tO 

By Delivered on Cars at Shops. 

JANES <k FOOS, 

109 Liber iy Street, New York, 

ALLKINDS OF IRON" and STEEL DROP 
pO^GJNGS made to order. NEW ENGLAND 1 
MOTOR AND MOWER CO., Danbury. Conn. 




TO INVENTORS.- A new work intended 
exclusively for you, being an extended liBt of ideas and 
uugjefctious, all of which are open tor invention, and 
paying Patents sent, post paid, on recelrt of the price, 
tl. Address EDITOR " REGISTER," Middletown. Ma. 



FOR SALE— Four Engine Lathes 36 inches 
swing, geared In lace plate— one, 17# feet between 
centers, with cross teed and gearing for screw cutting, 
made by wood, Light* Co., -Vor'-ester, Mass.— three, 19 
feet between centets.made by Hewes & Phillips, New- 
ark, N. J. Counter shafts and steady rests conplete 
with all the latnes. Dsed about elgi t months turning 
steel tubes of Iillaole and St. Louis Rri^ge, and in first 
class conoltlon. Welchc about 7,000 His. each. 

Also, the superior Testing machine of the Illinois 
and Si. Louis Bridge 'Jo.; a very accurate and reliable 
machine, adapted to all forms of tests, and of 100 tuns 
capacity. All si Id tor wane of further use. Apply to 
JOHN A. NICHOLS, Keystone Bridge Company, Pitts- 
burgh, Pa. 

T>TTCl"Vl7fc2C! openings In all sections. Amonop- 
JJ U ©111 XiOo oly. $1000 to $5000capltal required. 
Circulars of K. I. SAGE, Springfield. Mass. 



BUTTON-HOLE WORKER. 



New and im- 
proved. Patented 
Feb. 3,1874. It ia 
the most useful in- 
vention of the age. 
and a wondertuli 
triumph of inventri 
ive ingenuity and! 
mechanical skill/ 
So simple a child 
can work moreper-, 
feet Button-Holes! 
with it thtin the! 
most experienced! 
hand can without' 
it. Will not ret outj 
of order; winlasta 




lifetime. The 
notching can be 
done fine or coarse, 
and with perfect 
mechanical accu- 
racy. The irrange- 
ment for cutting 
button-holes is 
worth more than 
we oek for the 
whole. We want 
Agents (ladies or 
gentlemen) every- 
where. They sell 
at aight. Proms are 
immense. Wesend 
a sample Button- 



Hole Worker and Cutter, full directions for use, agent's price 
list and sample of our entirely new and novel way of canvass- 
ing, on receipt of 75 cents. Money letters are registered now 
for 8 eta, Satisfaction guaranteed. Mention this paper. 
A. W. WEBSTER ft CO., MTrs, Bridgeport, Conn. 

HOLTZAPFFIL'S NEW SYSTEM of Scales 
of Equal Parts, applicable to various purposes of En- 
gineering and Architectural Science, also Scale of 
Geometrical Equivalent?, with a Fac Slmtleon Conper 
Plate. 8vo. Boards . Si. 25 

STONEY'S THEORY OF STRAINS IN 
GIRDERS and Similar Structures, with Observations 
on the AppHcatlonof Theory to Practice, and Tables 
of Strength and other Properties of Materials. New 
and Revised Edition, with numerous Illustration*. 
Eoyal 8vo.,cloih $15.00 

FUEL. By C. W. Siemens. To which is 
appended the Value of Artificial Fuels as compared 
with Coal. By Jonn Wormald. Being No. 9, Van 

Nostrand's Science Series. 18mo. Boards 50c. 

D. VAN NOSTRAND. Poblisher. 
23 Murray St. & y< Warren St.. hew Tors. 
V* Copies sent free, by mail, en receipt of price. 



THE JOHN HARDICK 

Niagara Steam Pump. 

HUBBiRD & ALLEN, Brooklyn, NT. 



FOR SALE — A valuable improvement in 
Corn Hnsklnj? Implement. For particulars and 
sample, address the Inventor, J. F. hCHMELTZER, 
Manreno, Kankakee, or E.. E. K. Co., 111. 

Watchmen's Detective Clocks. 

Portable Price, $34, Gold. 

A. STEENCKEN, Montreal, P. Q , Canada. 

TO M AMUFACTURERS.-A SASH AND BLIND FAC^ 
TOTtr. &c In good oruer, on railroad, at Coopers- 
town, N. T. (five hours west of AlDany) f -r sale VERY 
LO *, entire or a share ; a responsible buyer, with meuDB, 
can have long time and loans for enlarging business. 
Address H. S. WALKER. CooperstOAn, N. Y. 



SCROLL SAWS, 

THE CHEAPEST AND BEST IN USE. 



BIOKFORD'S PATENT 

Anti Friction 

scroll SAW. 

LEWIS FAO IN, AGENT, CINTI.O. 



Send for circulars. 

Lafayette, ind., June 16, 1878. 
Mr. Lewis Fagin— Dear Sir: I am using one of your 
Scroll Saws, and we like it very much ; we think we can 
beat any of their high priced saws for true »nd smooth 
work. Please send me one Doz. 14 Inch Saws, mostly 
narrow. the widest not over % loch, and all of them thick. 
Send by Expreas C.O.D. Immediately and oblige yurs, 

JOHN ALLEN. 
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BAIRD'S 




FOE PRACTICAL BEN. 

My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS-98 pages, 8vo— will 
be sent, free of postage, to any one who will favor me 
with bis address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
40P WALNUT STREKT, Philadelphia. 



For cutting business. 
Btenclls.allslzes. Alst 



M'rVWTT, DIES ,. c ,..,.,—... %rr - 

Ol Jj1\V;J1J Vompletl outfits for Clothing 
Stencils and Key Checks, with which young men are 
making from »S to W a day Send for eatalogueand 
•amolea to S.M.8PKNCER.117 Hanover Bt-.Boston Mass. 



ESTABLISHED 1S-)S. 




TRADE MARK PATENTED. 

The best and cheapest Paint in tno world for Iron, 
Tin, or Wood. For sale everywhere. PRINCE'S MK- 
TALLTO PUNT CO., Manufacturers, 96 Cedar St.,N.Y. 

CAUTION.— Purchasers and consumers are cau- 
tioned abfiiinst purchasintr imitations of our Metallic 
1'aixt. All Pennine PRTNCE'S METALLIC PA1&T 
will bear our name and trade mark on each and every 
package. Send for a circular. 




RR IG BY'S T> 

ESPLEN DEN i' GAS - BTJENEJEV 

- Patented June 17, 1873. 

Gives Increased light with 25 to 30 per cent 
less Ras, as proved by actual test. Sample 
mailed for50c. Agents Wanted. Addiess 

RESPLENDEN7 BURNER CO., 

176 West Fourth Street, Cincinnati. 



Red, Bine, Green. <fcc. 

Clear, Trarittparent,and beau 
ti fully printed in GOLD— 
Your business card on 100 lor (3, post-paid ; 200, 15; sam 
Die. IOC. Musthave Agents ere' yicbere Outfits, 50c's. 
F. K. SOUTH, Bangor, Maine 



GLASS CARDS 



Will out! Truth Triumphant 
Agents, old and young, male and 
f emale.raake more money Belling 
our French and American JEW- 
ELRY, BO*>KS, AND GAMES, 
tuau at anything rise. Greatest Inducements to Agents 
and Purchasers. Catalogues, Terms, and full particulars 
sent FKEKto all. P.O. Vickert, Augusta, M alne* 




Niagara Steam Pump. 

CEA8. B. HARDICK, 

23 Adams at., Brooklyn, N. T. 



SPANISH CEDAR BOARDS. 

14 to 27 Feet Lonn. nil Widths. 

. Sawed expressly for Shell & other Boats. 

Alio, FULL STOCK OI HARD WOOD LUMBER 

uco. W. Read & Co., 

S team Band Saw Mill, foot 5th & 6th Sts., E. K., N. Y. 



AND SAW MILL— SELF-FEEDING.— 

1 man do work of 3 men guaranteed. Silt 3-Inch 

Uuluer with ease. Send for circular, 

L. B. COXE & CO.. 197 Water St., N. Y 



H 



VICTOR CHURN DASHER sent, prepaid, 
to any adores?, on receipt of $1. Agents Wanted. 
COSBY_&^OYI),J}lient,Ky. 

Shingle Machines, 

The best In the world. We make three varieties. Will 
saw 2u.40,and 30 Thousand Snlngles per day respectively. 
Send for Circulars. 

W. H. HIN'EB & CO., Fond du Lac, Wis. 

A NEW METHOD~OF LIGHTING - GAS 
A BY ELECTRICITY -Being rapidly applied to 

Streets, Public Buildings. Halls and Private Dwellings. 
For particulars, aJdress J. II. STEVENS, Agent fur the 
U. s. Electnc Gas Lighting Co., 282 Washington Stteet, 
Boston. Mass. 



WANTED, A RELIABLE LADY 

OK GENTLEMAN, in every town, to act as sole Agent. 
Business respectable and remunerative. No maney re- 
quired. Address DISCOVERY, P.O. Box 28C9, New lork. 



MBB/rrAfsrAL. 



l>eaicr» nutl Coiuiiiiner* semi fox 
prices to tbe Manufacturers. 

VANDUZEN & TIFT. 102 E. 21 St.. CINCINNATI. 

£W~ Please mention this paper. 



pHEMIOALS, RAW MATERIALS USED 
V ) for Manufacturing Steel. Glass, Pottery, Enamelers 
of Hoilow Ware. Ac., Artificial Stone, tfilectroplaters, 
Soap, Linseed Oil, Varnish. Metallic Oxides of Cobalt, 
'I in. Antimony, Coiper and Manganese, Lump and 
Ground Fluorspar, Felspar, Flint and Sllex, Wolfram 
Ore, Bloodstone and Loadstone, Asbestos of all grades, 
Chloride of Calcium, Pure Sulphate Alumina. Carbon- 
ates Stronrla and Baryta, etc. etc., Soluble Glass or Sili- 
cates of Sod* and Potash for Paints. Cements and its 
multifarious applications. Hydrofluoric Acid of unsur- 
passed strength in all size packages. Nickel Salts and 
Anodes, with directions tor using in Plating, Metals of 
Bismuth, Arsenic, Aluminium, Magnesium, and Plati- 
num, etc., etc. All orders addressed to us will have 
prompt attention. L. & J. W. r EUCHTWANGEK, 
Chemists anu Importers, 55 Cedar St.. New York. 




BYBN'S 

Pocket Photoscope. 




Has great Magnifying power, used f or detecting Coun- 
terfeit Money. Shoddy In Cloth, foreign substances In the 
Eye, in Wounds, etr., and to examine Insects. Flow era and 
Plants, t o detect flaws in Metals, fineness of wood-grain; 
to deUprer writing otherwise illegible; and for the fn- 
sppction of grain, tobacco, etc. Useful fur everybody. 
Two double convex Lens,i>$ incbesln diameter. Mount- 
ed in k'atb r. and carried in the vtst pocket. Price, 00 
Cents, iree by mall. Agents wanted. Illustrated cir- 
cular and teims tree, address M. L. BYRN.80 Cedar 
St..NewYork. P. 0. Box4,fc'69. 



MACHIMRY, 



NEW and 3d-HAND.-- 

Sentl lor Circular. Chas. PLACE 
A CO. 80 Veaey at.. New York. 



oOD .WORKING MACHi^^ 
HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 

For Car Builder*. Planing Mills. House Builders. Sash, Door and Blind Makers, Agricul- 
tural, Cabinet, Carriage and Wagon 'Works. 
HORIZONTAL AND UPRIGHT BORING MACHINE*, SUPERIOR TO ANY IN USE. 

PTjAITTNO AN1> MATCHING MACHIXISS.and other Wood-working Machinery. 

Send for Catalogue and Prioe-List. BENTEL, M ABGED ANT & CO., Hamilton, Ohio. 





ADVERTISERS! Send twenty-nve cents to GEO. P. 
ROWELL & CO., 4: Park Row, New Tork, for their 
Pamphlet oj one hundred pages, containing lints of 3,000 
newspapers, and estimates snowing cost of advertising. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
* CO., 250 Broadway, New York, corner Warren St. 
Makers of the celebrated Tom Thumb and Miniature 
Telegraph Instruments. 



PRICES REDUCED— Iron Cotton Ties. 
The celebratedArrowTles will be seven cents per 
pound on and after March 1, 1874; and lurcner reduc 
tlonsmade.lf necessary, to prevent large accumulations 
of Stock from constant arrivals. Ten per cent discount 
to the trade. S^me discount on further reduced prices. 
Office American Cotton Tie Co., 
New Orleans, Feb. 25.1874. 

BARTLETT & RAYNE, Gen. AOTS., 

( No. 48Carondelet St. 

GEO. W. READ & CO.. ~~ 
STEAM BAND SAW AND 

VENEER CUTTING MILL. 

186 to200 Lewis St., Foot 5th & 6th Sts.E.R.. New York. 

Always on hand: 
FULL STOCK SEASONED HARD- WOOD LUMBER 
AND CHOICE FIGURED VENEERS. 
The largest Stock. 

The greatest Variety. 

The lowest prices. 
IF* Enclose stamp for Catalogue and Price List. 




The fact that this shafting has 75 per cent greater 
strength, a finer fin lib, and It tr er to gage,tnan any other 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Cxlsbratzd Col- 
lins Fat. Cor/PLiNa, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES & LAUGHLINS, 
Try street, 3d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
. tystocks of this Shafting In store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. 

GEO. PLACE & CO.. 121 Clambers itreet.N. Y. 

P1KRCK ft WHALIBft. Milwaukee. Wis. 










WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Qr»y A Wood's Planers.Self -oiling 
Saw Arbors, and other wood working machinery, 
" " ~ ( M Liberty street, N. r 

}«s --"■ ■ 



8. A. WOODS, 

Send for Circulars. 



1 Sudburv street. Boston. 



GLASS |\f"OULDS for Fruit Jars, Lamps, 
Bottles, 131 Ink Stands.etc.made by H. BROOKE, 
15 years Cob. Whiti and CjcnteeStb., N.Y. For any 
thing new in glass you will require a mould (or die). 

t#" Pabtiotjlab attention paid to MOULDS for 
INVENTORS. Send model or drawing: inclose stamp. 




PATENT PARALLEL 

Machinist's Vise, 

JTANUTACTUBED BT 

HABRI8BURG FOUN- 
DRY AND MACHINE 
COMPANY. 

Harrisbnrg, Pa. 



Vf Send for circular and 
Price IMl. 



WOODWORTH SURFACE PLANERS, 
$125. Planers and Matchers, $350. S. CHILLS, 
51 Courtlandt street New York. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all bard and brittle substances to 

any required size. AIfo, any kind of 

Stune for Roads aDd for Concrete, &c. 

Address BLAKE CKUSHER CO., 

New Haven. Conn. 



W. F. STETSON & CO., 
Dealers In PATENTS and PATENTED ARTICLES. 

OVEK QUINOY MABKET, BOSTON, MASS. 



FBKE! IREE! FBEE! 

An Immense Descriptive Catalogue of tbe Best Novels, 
the Best Song Books, the BPBt Music and the Best Plays, 
unequalled and unattainable elsewhere, mailed free upon 
application to R. M. DEWiTT,PubliBher,83RoBe St.,N.T. 



LATHE & MORSE TOOL CO., 

Worcester, Masp., Manufacturers of 

MACHINISTS' TOOLS 

Lathes, Planers, Drills. &e., &c. 



1874. and 1875 

Catalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma- 
kers'. Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. -WILKINSON & CO.. Boston. Mass 



W11ALEN TURBINE, No risks to purchaser. 
Pamphlet sent free. Sets wbalxit, Ballston Spa, N.T. 



C< HINGLE AND BARREL MACHINERY.— 
O Improved Law's Patent Sklnele and Heading Ma- 
chine , simplest and best In use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
TuraerB, Ac. Address TREVOR & Co. Lockport, N. Y. 




Small Tools of all kinds : also GEAR WHEELS, parts 
of MODKLS, and materials of all kinds. Castings of 
Small Lathes, Engines. Slide Rests. &c. Catalogues free. 
GOODNOW & W1GHTMAN.23 Cornhlll, Boston, Mass. 




The American Turbine Water 
Wheel, 

Recently lmpro ved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
ful efiect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate: a, 50.08 ; 
X.69.64; X,T8.78j X, 82.58: «, 82.90. 

Per Gent, of Whole Gate : 63.14. 

A full report may be obtained of 
STOUT. MILLS & TEMPLE, Day- 
ton, Ohio. 



P. BLAISDELL <& CO., 

Worcester« Mass.* 

Manufacturers of tbe Blalsdell Patent Upright Drills, 
and other first -class Machinist*!' Tools 



per day at home. Terms Free. Address 
Geo. Stinson & Co., Portland, Maine. 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, dsrablllty and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no Bale. Descriptive 
circulars Bent on application. Address 

THE J. C. HOADLBY CO. Lawrence. Mass. 
97 Liberty it.. New York. 



"You asK "WHY we can sell First 
Class 7 Octave Piauos tor $290? 
We answer— Itcosta less than $300 
to make any $600 Piano sold 
through Agents, all of whom make 
|IOO per ot. profit. We have 
(no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
-. , L1 . . — - —6 Years. Send for illustrated cir- 
cular, to which we refer to over 600 Bankers, Merchants, 
Ac. (some of whom you may know), using our Pianos. 
:P. 44 , Statc » «""* Territories. Please state where you aaw 
this notice. 

U.S. Piano Co., 810 Broadway, N.Y. 




IRON BRIDGES— Clarke, Reeves & Co., 
PBXENIXVIXLE BRIDGE WORKS. Office, 4l0 Wal- 
nut Street, Philadelphia. Pa. 

Specialties— Accurate Workmanship— Phcentx columns 
— UBe of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges 
Illustrated Album mailed on receipt of 75 cents. 




Stationary and Portable Steam Engines and Boilers, 
9* *JI BlzeB - Send for Circular. CLUTE BROTHERS 
& CO., bchenectady, N. Y. 



Wood and Iren .._._ 
Rubber Belting, Emery 



Machinery, 

en Working of every kind 



Ing of every 
Wheels . Babt 



kind. Leather and 



eela. Babbitt Metal, Ac. 



Sturtevant Blowers. 

Of every sl«e ana description constantly on oand. 

Cold Rolled Shafting. 

Best and moBt perfect Shafting ever made, constantly 

on hand In large quantities, furnished In any lengths up 

tpMft. Also. Pat. Coupling and Self-oiling adjustable 

Hanger", pulleys, etc. GRORGE PLACE & CO 

121 Chambers Street, & 103 Reade Street, New York. 



"TTTiTrnnp a ptjv " * "'* b °° |1 o" ">« »« »> 

Jjif JjVUililrH 1 , Writing by Sound; . com. 
plete BJfBt eiaef Phonetic Short Hand— the ahorteat, moat simple, 
easy, and dM^rehennive. enabling anyone, In a abort time, to report 
trials, speeches, sermons, Ac. The Lord's Prayer Is written with 
forty-nine strokes of the pen, and 140 words per minute. The unem- 
ployed should learn this art. Price, by mail, 50 Cts. Agents wanted. 
Address T. W. KVANS 4 CO., 13SP 8. Sevenlb Street. Phlla., Pa. 



fl> i fi C Upright Engine and Tubular Boiler (4) Hoese 
ilifl/n Po wee, with all Trimmings; also (10) Hoesk 
VfillOi Poweb. Send for circulars. 

Vabiett Ieon "Works Co., Cleveland, O. 





MOLDING, MORTISING 

TENONING & SHAPING 

MACHINES! 

BAND SAWS, 

SCB0LL SAWS, 

Planlnc & Matching 

} MACHINES, dec, 
For Railroad, Car, and Asri 

BgAM. CULTURAL SHOPB. &C, 

t^Superlor to any In use. 

J. A. FAY & CO. 

CIN OIHHATI. Ohio. 



To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATE- 
RIALS, In sets or slngle,wlth books of Instruction- 
manufactured and sold byT BOM AS HALL, Manufactur- 
ing Electrician, 19 Brorn field street, Boston, Masa. Illua, 
trated catalogue sent free on application. 



1882. SCHENCK'B PATENT. 1871. 

WOODWORTH PLANEB& 

And Re-8awlng Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS .Mattea wan, N. Y. and 118 Liberty St^ New Fork. 



E. ILLING WORTH, Neville St. Foun- 
• dry, Leeds, England, makes a Specialty ot 
bli 20-lnch Swing Lathes. All parts are inter* 
changeable, being made In duplicate. by patent macntne- 
ry.tbus ensuring Accuracy and Excellence of Workman- 
Bbip. 



Gr 

Ms : 




' For price and Photo, write afreet. 



The Eagle Foot Lathe 

w AND 

APPURTENANCES. 

Adapted to all classes of wood andmUal turning. Ac. 
Well made, accurate, and reliable. Fully warranted. 
SendforCatalogue. W. L. CHASE & CO., 

93, 95, 97 Liberty St., New i'ork. 



£\fW¥C%9 SAFETY HOISTING 

111 lb: Machinery. 

OTIS. BROS, * CO.. 

SO. 348 BROADWAY NKW f OKK. 



WOOD- WORKING MACHINERY «BN- 
erally. Specialties, Woodworth PlanersandWcn- 
ardson's Patent Improved Tenon Machines. 
Central, corner Union st, Worcester, Mass. 

WlTHERBfROGQ A RICHARDSON. 



TTIIIT^J WROUGHT 
ll x ^ IRON 

Beams & Girders 



THK Union Iron Milln. Piiieburgh, Pa. 
The attention or Engineers and Architects is called 
to our Improved Wrought-lr»n Beams and Girders (pat- 
ented). In which the compound weldB between the stem 
and flangea, which have proved so objectionable In the 
old mode of manufacturing, are entirely avoided, we are 

Srepared to furnish all sizes at terms as favorable as can 
e obtained elsewhere. For descriptive 11' hcgniph address 
"" " T ' " " ' "" """* Pittsbu " "" 



Carnegie. K-lomao & Co, Union Iron Mills, 



burgh, Pa. 



WORKING CLASS ^"X».£: 

home, day or evening; nocapitil; Instructions aDdvalu 
able package of goods sent free by mail. /»ddress,witn6c 
return stamp, M. Toung & Co., 113 Greenwich Bt. ( N.Y" 



N 



EW a IMPROVED h t\TTlfiRM».— MA- 
CHINISTS - TOOLS— all sizes— at low prices. 
K. GOULD. 97 to U3N. J. R. R. Ave.. NewarK. N. J .. 



Andrew's Patents. 

Nolaelees. Krletlon Grooved, or Geared Halai - 

erg, aulted to every want. 
Safety Store Elevators. Prevent Accident. It 

Hope, Belt, and Engine break. 
Smoke- Burning Safety Boilers. 
Oscillating Engines, Double and Single, 1-t* 

lOO-Horse power. 
Centrlfngal Pumps, 100 to 100,000 Gallons 

per Mlnnte, Best Pomps In the World, pan 

Mad, Sand, Gravel, Coal, Grain, etc., witb- 

ont injnry. 
AH Light. Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDhKWS A BRO.. 

414 W ater Street, New Tors. 



MONEY-WAGES. 

To all having spare time; H to 112 aday; somethlngnew; 
pleasant; honorable; large profits ; no risks; home or 
abroad: dav or evening; thoutands making money. Par- 
ticulars and valuable samples iree. 

Address F. M. REED, 1S9 8th St., N. r 



RICHARDSON, MERIAM & CO. 
Manufacturers of the latest Improved Patent Dan- 
ci. and Woodworth Planing Machines, Matching, Saab 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mflls, Saw 
Arbors, Scroll Saws .Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse 107 Liberty st, New York. 17 




OP THE 

SCIENTIFIC AMEEICAN. 

THE BEST MECHANICAL PAPER 
IN THE WOELD.i 

TWENTY-NINTH TEAR. 

VOLUME XXX^NEW SERIES. 

The publishers of tbe SCIENTIFIC AMERICAN bag 
to announce that on the third day of January, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its prede- 
cessors. 

Tbe SCIENTIFIC AMERICAN Is devoted to the Inter 
estB of Popular Science, tbe Mechanic Arts, Manufac- 
tures, Inventions, Agrlculture.Commerce, and tbe Indue 
trial pursuits generally ; and It is valuable and Instinc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, tbe Library, and the Reading Room. 

The best Mechanical Paper in the World ! 
A year's numbers contain over BOO pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged In any of tbe mechanical pursuits 
should think of doing without the Scientific Aaeri- 
can. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year fS.OO 

One copy, six months 1.S0 

One copy, four months l.Ot 

One copy of Scientific American for one year .and 

one-copy of engraving, "Men of Progress".. 10.00 
One copy of Scientific American for one year,and 

one copy of "Science Record " for 18.4 5.00 

Remit by postal order, draft or express. 
The postage on tbe Scientific American Is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers mu3t remit, with subscription, 25 cents 
extra to pay postage. 

Address all letters and make all Post Office orders and 
draf tB payable to 

MUNN & CO., 

97 PABK BOW. HEW T0BK 
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Back Pave ....... 91.00 a line. 

Inside Page ....... 75 cents a line. 

Engravings may head advertisements at the same rate per 
ine, by measurement, as the letter press. Advertisements 
must be re-ce ved at publication office as early as Friday 
morning to appear in next issue. 



OUNC 

MEN. 



BOYS AND MIDDLE-AGED MEN 

Trained for a Successful Start in Business Life, taught 
how to got a Living, Make Money, and become Enter- 
prising, Useful Citizens. Eastman Business College, 
.Poughkeepsie, N. Y., On-the-Hudson, the only Institu- 
tion devoted to this especially. The oldest and only 
practical Commercial school, and only one providing 
situations for Graduates. Refers to Patrons and Grad- 
uates in nearly every citv and town. Applicants enter 
any day. Address tor particulars and Catalogue of 3,000 
sraduateB In business, 

H. G. EASTMAN, LL.D., Poughkeepsle, N. Y. 




Since advertising this Ratchet Brace, on March 14, we 
have had many letters asking the price. We answer, It 
Is $2.50. vve 'ii uch prefer rhat you buy them at the 
Hardware Stores , una save the coBt of Expressage. If 
you cannot do that, we will forward one on receipt of 
rhe price. All trie working parts are cast steel, and It 
Is the only perfe> t brace In existence. MILLERS 
FAlXS Co. , 73 lieekman street, .New York. 

TEREOSCOPIC VIEWS of interior of 
Patent Office, poflt-oaM, for 35 eta. 

I. LtNNENBRINK, Rochester. Pa. 



GREAT BARGAINS OFFERED.— Auger 
nnd improved Seed Drill Patents for Sale. See 
pa* is 102 unci 101 of ihit> volume. Also three Burr Grist 
MillB and «»rl-*v Huller?, w'th first class water power. 
Address C. MONSON, Moscow, Wis. 



BABBITT & HARRIS 

Patent Piston Packing 

Rights for sale for Shops, Railroads, &c. 

All licenses, to be genuine, must be filled out on a 
printed form, with Steel Plate Engraving of my Engine 
at head of page. 

Any party having a written Hcense, Is requested to re- 
turn it at oucc to i',p, when u printed one will be Issued 
Instead. WILLIAM A. HARRIS, Builder of Harris-Cor- 
liss Engines, Providence, R. I. 



N OYE'8 



Mill Fu r nishing Wor ks 

are the largest in the United StateB. Theymake Burr 
Millstones. Portable Mills, Smut Ma chines. Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mil's. Send for catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 





NEW YORK SCREW 
MANUFACTURER. 

MACHINE SCREWS of all de- 
scriptions, defying competition In 
prices and Quality. Silver Me- 
dals, Exhibitions 1852 & 1867. 

C. DUCKttUX, Ag't, 
93 Elizabeth, N.Y. 




C CONSTANT and REMUNERATIVE EM- 
J PLOYMENT to Agents. No humbug. Address, 
wi.h stamp, GILLILAND & CO., P ttsburgh, Pa. 



^0 NEARLY DOUBLE YOUR STEAM 

POWER, and Save Fuel also, address 

J. F. TALLANT, Burlington, Iowa. 




Universal Hand Planing 
Machine, a labor-saving 
invention, attached to 
>ny vise, to bench with. 
etand and chuck, br to 
work Itself, set to work 
in «ny direction in a mo- 
ment. Up and down feed 
to Tool ; reversible self 
cross feed. Quickly saveB 
its cost In hands of all me- 
tal working mechanics. 
Price to reach of all. Ja- 
cob E. Stjitthklih, mf 'r, 
60 Dnane St., N.Y. 



T ANN ATE OF SODA is not Patented, and 
cannot be Patented. Thomas's Fluid Tannate of 
Soda is a perfect Success for removing scale from Steam 
Boilers, witiiout injuring Boiler. It has removed 
Bushels of Scale from Single Boilers, thereby savine 
Tons of Conl. It saves 20 times its cost In Fuel, ana 
saves SO times its cost in repairs of Boilers. Sold In 
Bols. 500 lb., % Bbls. 250 lb., % Bbls. 125 lb..atthelow 
price of 10 rents per pound— less than one third price of 
other preparations, and superior to all others. Address 
orders toN.SPESCER 1TIOMAS, Elmlra, N. Y. 




The VICTOR 

Drill Quel 

TRIUMPHANT 

AT 

VIENNA. 

|y Send for Circular of Ma- 
chinist and Carpenter's Tools. 
HUBBARD AND CURT1SS 
MAN'FG COMPANY, 

MlDDLBTOWN, CONS. 



HUNTOON GOVERNOR 

—FOR— 

STATIONARY AND MARINE ENGINES. 
Over Four Thousand Now in Use. 

ALL GOVERNORS FULLY 
WAR KAN TED, »nd returnable 
In all cases wliereatrial does not 
.prove its superiority over all oth- 
lers as THE MOS1 PERFECT, 
RELIABLE.and ECONOMICAL 
STEAM GOVERNOR EVER 
INVENTED. It resembles, nei- 
ther In prluctple nor operation, 
any other Governor known. For 
Circulars of reference, or Infor- 
mation, address 

HUNTOON GOVERNOR CO., 
Boston, Mass. 





EXTRACTS FROM ) " Practically FIRE-PROOF," Medal awarded 18r0. 

AltTKRWAiv iVMTi'pn'Pir I The best article in the Market." 1871. 

BmiPTO I " lB Ter y strong, repels water effectually," 1872. 

™ .„£CirJSr„ i. _ ' "We recommend It to all as the best in use," 1873. 

Tbe ASBESTOS ROOFING Is adapted for ateeo or flat roofs In all climates, and can be cheaply trans- 
ported and easily applied. Is furnished In rolls containing 200 square feet each, packed la strong skeleton cases. 

A8RESTOS ROOC COATING for restoring and preserving roofs. In 5, 10, and 20 gallon kegs and barrels. 

ASBESTOS PAINT, for Shingle and Tin roofs, and all outside work, lu 1, 2, and 3 gal. cans, kegs, and bbls. 

ASBESTOS CEMENT for repairing leaks of all kinds on Roofs. In 10 lb. palls, 25 and 50 lb. keg«. 

ASBESTOS BOILER FELTING, ASBESTOS BOARD and PAPER, SHEATHING FELTS, ASBESTOS. &c. 

These materials are prepared ready for use. and are put up for shipment to all parts of the world. WW" Send 
for descriptive Pamphlets, Price Lists, &c. LIBERAL INDUCEMENTS TO GENERAL MERCHANTS AND 
DEALERS. 

""""■e""™.""™'*""™"} H. W. JOHNS, 87 Maiden Lane, N. Y. 



SAWS EMERSON'S SAWS PATENTS SAWS 

:o: 

EMERSON'S PATENT PLANER SAWS require no filing— are superseding all others. Extra Teetb Three 
Cents each. 

EMERSON'S PATENT FLANGE TOOTHED CLIPPER. Expressly for heavy feed and very thin Saws. 

EXTRA THIN, PATENT AUTOMATIC, TAPER GROUND, High Spring Temper. For Board Saw Mills, 
Rcsawlng Machines, wltb cast steel stlffeners for shingle, heading and veneer saws. 

PATENT INSERTED TOOTHED and Extra Thin Taper Ground Saws a Specialty. 

EMERSON'S PATENT ADJUSTABLE SAW SWAGE. The Best ever used. Price »5. 

tw Send your full address on a Postal Card for Circular and Price List. 

EMERSON, FORD <fc CO., Beaver Falls, Pa. 




BOILERS AND PIPES COVERED 

With " ASBESTOS FELTING :" saves twenty-five per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPA NT, 

Nob. S16, 318, 320, and 322 Front Street, New York. tW Asbestos 1 n all quantities and qualities for sale. 
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Universal Drill Chnck 

C. H. Rbid's Patent, August 12. 1673, 
A success. Heartily endorsed by all using It. Stronger and 
more durable than any other. Holds drills from to %, full 
size, and will hold much larger by turning down shanks to %. 
Isopeiated quickly and always easily; cannot clog, set, or In 
any way vet out of order* Has now been a year in constant 
use, working perfectly. All are sold wltb fall warrant, .to be 
returned If not satisfactory. F. A. HULL & CO., Manufacturers, 
Danbury, Ct Send for Illustrated Descriptive Circular. 



DAMPER «% mm d rtl AND LEVER 

REGULATORS JJ Jtl D X GAGE COCKS. 
MURR1LL & KE1ZER.44 HollidiLv St., Bale. 




IMPROVED 1874. 

DOUBLE ACTING 

B UGKE1-PL UNQEB 

SteamPumps 

AL.WATS RELIABLE.* 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



Bare fuel, and supply DRY steam. Attached to boilers 
or In separate furnace. fl. w. BULKLEY, Engineer. 
K Liberty St., New York. 



FortestlngOvens, Boiler 
Hues, Blast furnaces, 
Super-Heated Steam , OH Stills, ft c. 

Address HENRY W. BULKLEY, 

98 Liberty St., New York. 



Pyrometers. 




J. H. Sternbergh, 

Heading, Pa., Manufactures 



MACHINE BOLTS, 



Bridge, Roof & Car Bolts, 

HOT PRESSED NUTS, 

Washsrb. Lag Screws, 
Refined Iron, &c. 
Prices and discounts furnished 
on application. 




IRON PLANERS, 

ENGINE LATHES, DRILLS, ftc. Send for Price List 
MEW HAVEN MANUFACTURING CO., 
New Haven, Conn< 



Improved Foot Lata. 

Small Engine Lathes, Sngall Gear 
Cutters, Hand Planers for ntetal-Ball 
Turning Machines, Slide Rests, Foot 
Scroll Saws. The very best. Selling 
everywhere. Catalogues free. 

N. H. BALDWIN^ Laconia, N. H. 
Just the articles for Artisans or A mat curs . 




Portland Cement. 

S. L. Merchant & Co. 76 South St., New York. A I 
tlcal Treatise on Cement furnished free. 
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EXTRA HEAVY AITS IMPROVED, 

LUCIUS W. POND. MANUFACTURE* 

Worcester, Mass. 
Warerooma, 98 Liberty Street, New York. 

A. C. BTEBBEN8 Agent. 



EfflHEHaB 



Send for Catalogue. A.J.BICK- 
NKLL ft CO., 27 Warren St., N.T. 



Tannate of. Soda j*,™, 



The manu- 
facture Of *!****«• uv wi _ kswviui aga 

Incrustation In steam boilers Is our Exclusive Right 
under patents. Send for book. 

JUS. G. ROGERS ft CO., Madison, Ind. 



CRINDSTONES 

2000TONSONHAND. FOUNDED 1810. 

J.E.MITCHELL. PHILA. 



3^0 PARTIES BUILDING AND USING 
_ Steam Engines— The undersigned call attention to 
emper's Patent Adjustable Cut-off. Operated by the 
governor. Can be applied to any Engine. Send Tor a 
circular, to PtTSE Y, JOKES & CO., Wilmington, Del. 



WIRE ROPE. 

John W. Mason ft Co., 43 Broadway, New York. 



C. HENRY HALL ft CO. .20 Cortlandt Bt~ N.Y. City, 

THE PULS0METER. 

The simplest, most durable and effective 
Steam Pump now In use. Will pump gritty 
or muddy water without wear or Inlury to 
Its parts. It cannot get out of order. 

Branch Depots. 

11 Pemberton Square, Boston, Mass. 

1337 Market St., Philadelphia, Pa. 

59 Wells Street, Chicago, 111. 

South Western Exposition, New Orleans.. 

811 & 813 North Second St., St. Louis, Mo. 





TOEROPE 



Address JOHN A. ROEBLING'S SONS, M'frs, Tren- 
ton, N. J., or 117 Liberty St., New York. Wheels and 
Rope for conveying power long distances. Send for 
Circular. 



BTJERK'S WATCHMAN'S TIME BE 
TECTOB.— Important for ah large Corporations 
and Manufacturing concerns— capaule of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of nil 
beat. Bend for a Circular. J. E.BUERK, 

F. O. Boz 1,057 Boston, Mass. 
N. B.— This detector la covered by two U. S. Patents 
Parties using or selling these instruments without au- 
thority from me will be dealt with according to law. . 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celeDrated Greene Variable Cut-Off Engine : Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, ftc. ; Silk, 
Tow, Oakum, Bagging, Hope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'a Machin- 
ists' Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMB, 10 BARCLAY ST., NEW YORK. 
WORKS. PATERSON. NEW JERSEY. 



VTT. V. Carpenter. 
Box 7T3, New York city. 



Advertising Agent. Addres 



American Saw Co. 

NO. 1 FEBBf ST., MEW YORK. 

Movable-Toothed Circular Saws. 

Eccentric Geared Power Presses 



EmeryWfieels 

SflDSHK 




Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center at., N. Y. 



ENGINES AND BOILERS, New and Sec 
ond Hand, Portable and Stationary. For descrip- 
tion, address GOODWIN ft WHITE, Oil City, Pa. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75— 95 per cent. The SELF -ACT- 
ING LUBRICATOR for Cylinders 1b 
now adopted by over 150 B. R. In the V. S., 
and by hundreds of stationary engines. 
NATHAN ft DREYFUS. 108 Liberty St.. N.Y. 



R. A. Vervalen's Brick Mm, 

Made at Harerstraw, Rockland Co.. N. Y. Making nine 
enthsof all the brick used In the State. Send lor circular 
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POKTLAJVD C£M£NT, 

From the best London Manufacturers. For sale by 

JAMES BRAND, 55 Cliff St., N. V. 
A Practical Treatise on Cement furnlnhed for 25 cents. 




The BEST Solid Emery 

WHEELS ud patent Or ndlng Ma- 
chines are manufactured by the 
Ambkican Twist Drill Company, 
Woonsocket, R. I. 

tW Evert Wheel and every 
Machine WARRANTED. 



STEAM BOILER AND PIPE 

COVERING- 

Saves ten to twenty per cent. CHALMERS SPENCK 
CO., foot E. »th St., N. Y.: VJ02 N. 3nd St.. St. Louis. Mo. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

SlmitlAat, Strongest, Cheapest. Beat. 

In the test at Holyoke,ln 
18TC, the Houston gave the 
highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 
Sractlcal nse It is everywhere 
emonstrating Its superior- 
ity over all others. Emer- 
son's full reportfumlsbed on 
3 application. BendforCrcu- 
lar. 

MERRILL ft HOUSTON 
IRON WORKS, 

Belolt. Wisconsin 




JUST OUT. 



THE 



Science Record 



FOR 



1874. 



u 3. rpHIS NEW AND 

f ^™^v JL splendid annual book 

I , y^^i presents In brief form the 
most Interesting Facts 
and Discoveries in the 
various Arts and Sciences 
that have transpired du- 
ring the preceding year of 
title, exhibiting m one 
view the General Pro- 

?ress of the World in the 
ollowlne Departments ■ 
i.— CHEMISTRY A.ND 

MKTALLURGY. 
8.— MECHANICS AND 
ENGINEERING. 
».— E LECTSICITY. 
LIGHT, HKAT.SO OND. 
«.-TECHNOLOGY — 
Embracing New and 
Useful Inventions and 
Discoveries relating to 
THE ARTS ; 
5 —BOTANY AND HOR- 

TI CULTURE. 
6.-AGRICULTUBE. 
17 — RU RAL AND Hu USE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA. 
THERAPEUTICS, HY- 
GIENE. 
9.-NATURAL HISTORY 
AND ZOOLOGY. 
.—PISCICULTURE AND FISHERIES. 

II ft 12.-METEOROLUGY, TERRESTRIAL PHYSIC& 
GEOGRAPHY. 

18.— GEOLOGY AND MINERALOGY. 
14.— ASTRONOMY. 
IS.— BIOGRAPHY. 

Everyperson who desires to be well informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Borates Reooed. It Is a most interesting and 
valuable Book, and should have a place In every House- 
hold, in evsry Library. 

600 pages. Octavo. Handsomely Bound. With Engrav- 
ings. rtice*2.50. 

Sent by mall to all parts of the country, on reoelpt 0% 
the pries. A liberal discount to the trade and to can' 
rasters. For sale at all the principal Bookstores. 

MUNN & CO., Publishers, 
37 Park Row. Hew York Oltr. 

Tits SCIENTIFIC) AMERICAN will be sent one year 
and one copy of SCIENCE RECORD on receipt of as. 

8CIENCE RECORD F0IML873, 1873, and 1S74 
Nowrtady Each $2.50. For the three volume'. 1 6. 




3^HE " Scientific American " ia printed with 
. CHAS. BNEr JOHNSON & CO.'s INK. Tenth and 
nun its. Philadelphia ud 5« Gold M.. New Yo^ 
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